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PREFACE. 



^^^rar Indexes to Patents me now ho nnmeron8 and * 
a» to render their purchase inconvenient to n Inrgc number 
of inventors nad othei-a. to whom they hfive become indis- 
pensable. 

To obviate this difiiiculty, short abstracts or nbriilgm en U 
if the Specif! cnt ion 3 of Patents under each head of Inven- 
tion have been prepared for publication sepnrntoly, and sn 
arranged aa to form at once a Chronological, AJpha- 
betical. Subject-matter, and Reference Index to tlie class to 
which tliej relate. Ae these publications do not supcrecUe 
the necessity for consulting the Specifications, tlie prices al 
which the printed copies of the latter arc sold have been 
added. 

The number of Specifications from the earliest period 
to the end of the year 1866 amounts to 59,222, A large 
proportion of the Sptecitications enrolled under the old 
law, previous to 1852, embrace several distinct Inventions, 
and many of ihoee filed under the new law of 1852 inflicate 
ions applications of the single Invention to which the 
Patent is limited. Considering, therefore, the large number 
of Inventions and applications of Inventions lo bo eepa- 
rately dealt with, it is poseiblo that a few properly be- 
longing to the group which forms the subject of this 
volume may have been overlooked. In the progress of the 
■whole work such omissions will, from time to time, become 
apparent, and be supplied in second or sapplemental 
editions. 
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The pi'oscnt series comprises AhridgmentB of Specifi- 
cations that treat of balloons or other meana of aseendhi^ 
in the lur or of navigating the air ; and it includes the 
application of balloons or kites for saspendiDg, partially 
suspending, drawing, or other purposes. 

The term '* balloon " is applied in several Specific alio iib 
to vestiols inflated with air or gas and inunersed in water, 
but which only have an ascensional force whilst so 
mersed. Abridgmente of such inventions are not included 1 
in the present series, unless the Specifications also describe 1 
appliances equally applicable to aerial balloons or oilier J 
sabjects treated of in this book. 

The Abridgments walked thus (**)iutlio following piigw 1 
were prepared for another series or cluae, and buvo haai, | 
transferred therefrom to (his volume. 

B. WOODCKOFT. 
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INTRODTJCTION. 



Thb historj of oeronautirs is so discontinuous, and it is sa 
much removed from the practical spirit of the SpecificBtion* of 
Patents, that it ia ncMSsary to act forth, in this plnce, the con- 
necting links th&t bind that history together. 

Muny ideas expressed by the ancients, in iablea and otherwise, 
especially the accounts of Icarus and Dabuall's, show thitt 
mankind always had in view the possibility of elevating them- 



jice of the condition of 
eana ii known hy which 
r and navigated therein 
mostthnt has been done 



The term aeronautics is rather i 
the subject at the present day, sine 
a heavy body may be elevated intc 
as a ship is navigated on the sea. 
is to take advantage of the different aerial currents that exist at s 
fpveo time at various elevations, and, hy raisini^ and lowering a 
gas balloon accordingly, to approximote to the desired direction. 
The various methods (many propoied, and a few realised) that 
hiLve the accomplishment of aerial navigation for their object, 
may he classified thus;— I. Kites. 2. Fire balloons. .3. Hydro- 
gen balloons. 4. Coal gas balloons. 5. Mechanical apparatus. 

Kites have been in use for the purposes of amusement from 
time immenmrial amongst the Chinese and Japanese. More 
recently they have been used occasionally to convey a line to a 
ship in distress in eases of shipwreck, to investigate the electrical 
condition of the upper regions of the atmosphere, and even to 
propel carriages along a road. Fire balloons are so called from 
the fire which must be constantly kept burning beneath them; 
the proximate cause of their ascent into the ordinary air is the 
rarefied air which they contain ; these are sometimes called 
" M on tgol Geres." Hydrogen balloons ascend in consequence of the 
superior tightness of the hydrogen ffoa with which they are filled, 
hydrogen being about fourteen times lighter than tit. The " "rii- 
" fiaimnablc air" of the earlier authors ou aerutiautics generally 
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means hydrogen fCM; tixh was t(cnf^rati;il by the action of weak 
Biilphuric &ciil upon linc or iron ftlinKS. Coal Kea, aitha»f(h 
heovier thoti hyJrofien, ia tniioh used to inflate lialloons. The 
mechanical means of flight is at present only repteaenttii by & 
toy called the " aeritd top," which hag light, but BtronR litades 
attached to its axis, at a certain acute angle thereto. 

In [his place it is proper to draw the attention of investigators 
in this department of science to the very complete aeries of works 
on aeroDHUtics accessible to the public at the Patent Office 
Lihrary. One manuscript work ia especially noticeable, entitled 
AeronauCiea lUustrata. This is an extensive and valu^ile collec- 
tion of writings, ilhistrationB, and original documents that have 
been collected and arranged in the course of }'ears. 

The Euramary that follows doe* not )iret«nd to be a complete 
history, but it puts fonvurd ia chronological order many of the 
most important matters connected with the subject. It is not 
the province of this work to decide priority of invention, or to 
set forth authoritatively the date of the commencement of any 
specific im])rovement in the subject of which it treats ; thnefbir, 
in this introduction, us elsewhere, the utmost pains are token to 
oscertun the earliest attempta, but the dates are left to speak, for 
themselves. The registration of scientific data is aimed at, not a 
cuUectiun of ascents ; however remarkable they may be from other 
points of view, ascents as such, arc not taken account of here. 

4l)U. AKciiyTAA(400D.c.) " constructed a wooden pigeon, which 
" could fly by mechanical means. To wit, it was thus 
" suspended by balancing, and was animated by an 
" occult and enclosed aurn of spirit." If the pigeon fell, 
" it could not lift itself up any more." (See Aulus 
Gellius, Koeitt Attica, lib. x.. cap. xii. ; also Thr History 
ami Practice of Aerotlalion, by C&vallo, London, 17^, 
p.fi.) 

1650. Jonx lUi'TisT Dante, about 1«50, " is said to have 
" framed certain wings, by moms of which he flew 
■' several times, but at losi hud the misfortune of break- 
" ing t)t\e of his thighs in an attempt of that suH." 
I Sec Uourgeoia' Rreherchei mr I'art Je Voter; kiBO 
Cuvallo's Hiitlory and Priiclke of Afroilalion, Lonilon, 
Ut^, p. 1!U 
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I 1/36. Db GtisMAN, in 1/36, " miiile a wicker liasket, of about 
■' seven or eigiit feet in diameter, and covered witli paper, 
" which bwket elevated itself aa high as the tower of 
" Lisbon, which is about 20(1 feet hiRh," {See Bourfreoia' 
Recherchrs mr I'art de Voter; also Cavallo's Hhloiy anil 
Practice of Aeroslalion, London, 17tia, p. '26.) 

17G7. Dr. Joskph Black, of Edinburgh, in 17G7. stnled in his 
lectures that it waaanohvious consequence of Cavendiab's 
discovery of the lightness of " inflammable air" (or hy- 
drogen tcaa), tlmt " if a Buffioiently thin and light bladder 
" were filled with inflammable air, the bladder and air in 
" it would neccBaarily form a mass hghter than the same 
" bulk of atmoapherio air, and which would rise in it." 
(See Oavallo's History und Practice of Aerostation, 
Loudon, 1786, P- 32.) 

17H2. TiriRRius Cavallo, in the early port of 1782, after trying 
many experiments, with paper envelopes, &c., caused 
" soap halls," or bubbles filled with " inflanunable air," 
to aicend to the ceiling of a room. (See Cavallo 's His- 
tory aad Practice af Aerostation, London, 1/^5, p. 34.) 
H2, Stephen Montgolfibb, in Norcmber 1782, at .Avignon, 
made a fine silk bag " in the shape of a parallelopipedon, 
" the capacity of which was equal to about 40 cubic feet. 
" Burning paper applied to its aperture ser^'ed to rarefy 
" the air." (See Cavallo's History and Practice of 
Aerostation, London, 1785, p. 43.) 
83. Stephen and John Hontoolfirb, on June 5, 1783, at 
Annonay, before the States of Vivarais, cauaedafire bal- 
loon, or a balloon of rarefied sir, to ascend to the height 
of about 60fiO feet. (See Cavallo's History and Practice 
of Aerostation. London, 1785, p. 45.) 

17fi3. MM.CHAKLEsand RoiiBRT,on August 27, 1783, caused 
a balloon filled with " inflammable nir" to ascend from 
the Champ de Mars, Paris, to a height of 3123 feet, in 
tlic presence of many hundred thousand spectators. This 
balloon fell fifteen miles from Paris. (See Cavallo's 
History and Practice t{f Aerostation, London, IJ^ 

p. eo.) 
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17SJ. M, Dbbciiamfs, a painter, 8t Paris, in l/S^i propoaed to 
tha Bakok of Bbauhan'oir to try gold-bentera' akin 
for an sir balJoon. The BMon. on September 11, 1783, 
successfully launched a balloon 19 inches diameter, made 
according to this plan ; it went out of sight. (See 
Cavallu's History and Practice of Aeroitatiott, London, 
1785, p. 63.} 

lliVi. 3. MoNTGoLPIRR, on September 19, 1783. launched a fii» 
balloon, from Versailles, in the presence of Louis XVI. 
auA the royal family. This machine carried a sheep, k 
cock, and a duck ; they alifihtcd in eafcly in the wood 
of Vaucresson. (See Csvallo'i His/ory ait'l Praeliix tif 
AerMtaliOtt, London, \lVb, p. 69.) 

17'y. M. PiLATBB DE RoziER, on OclobcT I,% 178.1, nscended to 
about 84 feet from Ihc ground in tile gallery of a fire 
balloon, lliis ascent was limited by ropu that detaimd 
the balloon. (See Cavallo's Hutory and Practice ^\ 
AeroilalioH, Ixindim, 1785, p. 75.) 
M. PiLATRB DK HozieR and MABauta d'AhlakdUj 

1/83. on November 21, 1783, performed an aerial voyage in % 
free fire balloon from the garden of the CbAteau de U 
Muette, nesr Paris. The aeronauts descended about WX) 
yards from tlie place of ascension. {See Cavsllo's Hia- 
tory and Practke of AeroitalioH, London, 1 785, p. 83.) 

178^. MM. RoHKRT and CnARLBS, on December 1, 1783^1 
ascended in an air balloon from the Tuiloriea. This 
balloon descended in safety at Neslo, again rose with 
M. Charles alone in it, and descended three miles from 
the place of its second ascent. (See Cavallo's Uutoiy and 
Practice of Aeroatatioa, London, 1785, p. 98.) 

1783. M. LB NoRMAND, in 1783, employed a parachute to let him- 
self down from the windows of a high house at Lyons. 
The practical application contemplated was eaca|>e fWiin 
fire. (See Monk Mason's Arronauiica, London, 1838; 
p. 231.) il 

17»4. M. Jkan Pierrk Blanchahd, on March 2, 1781. wA 
^K cended in an air balloon from Paris and descended ntlT 

Sevres. " He carried up with him wings, a gouvcrnwl, 
aad B *ort of umbnUa lo bnt^V b\t ft.ll vtt Qa.te of an 
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" aeadent." {See Annals of some Rnnarkable Aenal and 
Alpine Voyagtt, by T. Foster, London, 1833, p. 11.) 

Mm. M. DB Sadbsube, in a letter dated March 26, 1"34, 
" mentiona liis having made some eiperiments on the 
'■ atmospherical electricity, with an aerostatic machine, 
" which n-Es raiaed by means of ihc combuation of spirita 
" of wine, and was fiiatened to a long string. In a cloudy 
" day he obtained a positive eieotricity strong enough to 
" afford sparks." (See Cavallo'a History and Practice 
of Atroslalion, London, 1765, p. 135. 
MoNS. Flbl'rakt, and Mad. Thiblb, on June 4, 

17^4. 17S4, ascended from Lyons, in a fire balloan called 
" Le Gustave." The first obser\'tttions of a scientific 
character were said to be made on this voyage. (See art. 
AfTonanties in 8th ed. of Encyclopaedia Britannica ; also 
Cavallo's Hi»tory and Praeline of Aerostation, p. \A'2.] 

17i<4. Dr. JoBEi-H Black, in MM, wrote to Dr. Jamea Lind, 
stating that, in that year, his experiment of raising a 
bladder by means of " inflammable " air had been tried 
with success. (See CavaDo'a History and Practice qf 
Aerostation, London, 1(85, p.3J0 

1785- TiDKBiua Cavali.0, in 1785, notices that " pit coal, ei- 
" posed to a red heat, gives abundance of inflammable 
" air." He remarks further — " It appears, therefore, 
•' that pit-coal is the substance which may be most od- 
" rantageously used for the production of inflammable 
" air in aerostation." lu a foot note, he states tliat, 
" On the continent, various small balloons have beeri 
" filled with the inflammable air of pit-coal, and have 
" floated exceedingly well." (See Cavallo's History and 
Practice of Aerostation, London, 1785, pp. 23;i, 2.'S5; 
also Memoirs sur Vair iajtammable, tir4 de diffe'rentes 
ni6s(ancfs, re'dige par M. Minhelcra, Louvoin, 1784.) 

1793, M. Blaschabd, in 1793, endeavoured to demonstrate 
the efficiency of a parachute. He came to the ground 
quickly and broke his leg. (See Monk Mason's Aeronau- 
lica, London, 1838, p. 231.) 
'.I'M. GuYTON DK MoRVEAu, ou June 26,l(9-(,«i. \W\»iMsMi 
of Fleurus, haillhecliBTge ot B.\)a!ioowW-e 



xii INTRODUCTION. 

the AustriaD position. This balloon is said to have done 
Kood gen-ice to the French coiiae. (See Aeronaulica 
Ulattrata, a voluminous collection of valuable pa}>ers in 
the Patent Office library; also art. Aeronaulica in Encjlo- 
pcedia Britanuica.) 

l/iT. AndrS jACaVBB Gaknbrik, on Octobtr 21, 17!'7, de- 
scended from a balloon by the aid of a parachute. The 
j>Hrachute was separated at a height of about 2U()0 feet. 
(See Monk Mason's AeronoMtica, London, \^3B, p. 231.) 
MM. Gay Lussac and Biot ascended from Paris un Au)(. 

1801, 2.'l, 1804, to nioke sdentific cxjieriraents. They reached 
a height of 1:1,000 feet, and did nut find any differenoe 
between theii results and those obtained on the earth. 
(See Gloishet's Scientific Experiments in BcUloom, p. '.K) 

IHOt. M. CiAV LussAC, on September 15, 1804, ascended tu the 
heiffht of 22,'J77 feet. " He found the time of the 
" vibration of a magnet to be less than on the earth." 
His respiratioD waa affected. The temperature and 
humidity of the air decreased. " He filled eoine glass 
" bottles with air from the higher regions ; was five 
" hours and three-quarters in the air, and noticed that 
" the sky was of a deep blue." (See Scimtific Exjieri- 
mails in Baltoons, by James Glaisher, 1(462, p. !); also 
Foster's Aerial and Alpitt Voyages, 1832, p. 52. ) 
Mr. Charles Green made his first ascent on July 19, 

11421. 1H21 , the coronation day of his Mi^esty George IV. He 

is said to be the first that employed coal ffi». (See Aero- 

naulica lUaxlrala and Monk Mason's ^eronau'ica, p. 5.) 

Messrs. Charlks Grren, Holland, and Monck 

1S36. Maso.\, on Nov. 7, IH30, starUd in the " Nassau Balloon " 
from Vauxhall Gardens, and accomplished a journey to 
Weilburg, in the Duchy of Nassau, in eighteen hours. 
(See Mouck Mason's Aertmaulica, also AtTonaitlica lUui- 
traia.) 

lR:t7. Mr. Cocki-io, on July '2i, 18J7, descended in a para- 
chute, from u balloon, and was killed. The parachute 
n-ns aeourding to his uwn desi|rn, and was ahajicd hke on 
inverted cone. (See Monk Mason's Aerimaittiea, Lon- 
don, 1838 i also .leroNaattca Illuilrata.) 
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1852. Mr. Wklsh, of the Kew Obaenatory, in the year 1852, 
mftile four ascents in the great Nassau balloon w'ltii Mr. 
Green. The greatest altitude that he reacheil was 22,!)^) 
feet. He observed that " the temperature of the air dc- 
" creases uniformly with the height abore the earth's sui^ 
" face, until at a certain elevation, varying on different 
" days, the decrease is arrested, and fur a space of 2(HI0 
" or 3()00 feet the temperature remains nearly constant, 
" or even increases by a small amount ; the regular 
" diminution being afterwards resumed, and generally 
" muntained at u rate slif^htty less rapid than in the 
" lower part of the atmosphere, and commencing from a 
" higher temperature than would have existed but for the 
" interruption noticed." (See Glaisher's Scienl^c Ex- 
pmmenls in Balloons, p. 10.) 

1862. Mr. James Glaishbh, on July 17, 1*2, ascended ivitli 
Mr. Coxwbll, from Wolverhampton, to a height of 
nearly five miles. The temperature uf the air and the 
dew point were determined at various altitudes ; elec- 
trometer readings, times of magnetic vibrations, oione 
observations, and other data were obtained. This was 
the first uf a scries of eight balloon ascents undeitalien 
at the request of a committee appointed by the British 
Association for the Advancement of Science to make 
meteorological and physical observations at different ete- 
\'ations above the earth's surfitce. (See Report of Ike 
British AasQciation for the Aduaneemenl of Science for 
1862; also Scienti^ Experimetils ia Balloons, hy James 
GlwsLer, p. 29.) 

18C5. Mr. James Glaishbb. on Oct. 2. 1865, in pursuance 
of his researches for the balloon committee of the British 
Association for the Adrancemeat of Science, made his 
Brst night ascent. This night was remarkably clear, and 
the temperature, up to a certain elevation, increased with 
the increase of elevation. (See Riyiort of British Associa- 
tion Meeting, at Nottingham, in 1U66.) 
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A.D. ISIS, April 25.— N" a!HI!). 
PAULY. Samubl John, ao.l EGG, Dpbb.— "fWluni ncnal 
" ronveynnceB, and vcssela to be stcorcd hy philosojiliical or 
" I'hcmical and mecbaaical nieans, and which means nrc t-Ua 
" upplicalile to tlie propeUint; of vestiels through the wal«r anil 
" (Bjriages or other conveyances hy land," 

'I'lie iiCTOBtat or hulloon has it " fomi whose furlliest extremities 
" limy In in an liorizontnl and longitudinal direction, or nnirlj 
" HI, miah as the alispc of a fish or bird." A fi*nio round the 
hiiver |wrt of the aerostat, called "' the head frame," holds the net. 
t well as an appendage capable of acting as & parachute, and the 
■f]uiBile BiiBpensory fastenings of the car, To drivo and direct 
it> hallnon, "fins, feathers, fans, or mnf;a" are cmplojcd ; tlicy 
e made of silk fixed ^l a staff by whalebone rtlts. Fii-efeathera 
may form a wing, and for that purpose are fixed alongside into 
1 " head piece," which is a]>plied to a steel spring " fastened to 
" the head ftame, playing backwards and forwanis horiEontally." 
" RmcI) separate fin, feather, Ian, or winK has u threefold power, 
' which we cull atlractwe, aspirinjf or suckinji;, repulsive, driving 
• or blowing, and eollrcliDtoT uniting." 

The tail nr rudder is formed of the riuiig ntitti-rialH an the said 
Ins. A moveable weight, oonaistJDK' of a barrel containing water, 
■ used OS ballast for gniding and directing the iialloon. The 
said fins may also he applied to a machine that is capable of 
niting and supporting itself in the air without the assistance of 
toa. 

IrU tol. St (««p»J 
;. 11.11(1.] 

A.D. 1821!, Ootobei 18.— N" 5420. (• ") 
VINEY, JAMKS.ond POCOCK, Gborok,— " An mxen.'ioa, Vrs 

■nhieb kites arc nmde lo act ns endsBrt SD;\\9^«t'&v'e'?-«:T%;'«*' v5. 
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" n»\'ij|i:atm); or [Irawing veaseb or drawing curiogGS, for the pur- 
'* po»c of raising weights or persons in the tiir, and for other- 
" utoful purposes." 

" 'I'be peculiarities of these kites iire : — First, they ore rendered 
" portable liy folding up." " Second, there is a movcahle dis- 
" tender." "Third, they have four lines by which their |ioivur 
■' is controlled or their course directed." Fourth, the kites nwy 
lie attached " at a couveuient distance one behind the other, bjr 
" which plan an indefinite power may be obtained." 

[IMnted.ftl. Dr»winB. Rk Kvpcrtorj at Aria. m\. * {third terift}. p. MO : 
lAmdan loantnl (Ansfoa't), vul. 1 Iteamd trriaj. y. i» : RcKi<ilMr of Aru 
uidSdcoaH,vol, I (Mcmui wriH), p. 1 ; Enirlncen ■odMecDiiiia*Biicy. 
dopedia. roL 1, p. SI, also ral. 1, p. «8.] 



A.D, 1840, January 7.— N° fW37. 
POOLE. MosKfl {o communication). — " nie invention con- 
" siata in obtaining power by means of an apparatus, the omuige- 
" ment of which consists of a series of blades or surfacee 5zed in 
■' Ml oblique direction to an axis, which axis is made to tBWivu. 
" and eansetjuentlj to carry them round at any veloci^ reqwred, 
" the atiDoaphere acting aa the point of resistance, whereby 1 tt%t 
" enabled to obtain a great power, which may be employed faH 
" iiropelling boats, carriages, S(c." M 

" To act successfully the machine or apparatus should be eotf!^ 
" pletely aurrouuded with the atmosphere in which it is working." 
The sud blades turn " raund an axis parallel to the line of 
" draft." " I'hQ c^scDtia) character of this invention is the 
" orraogement of a series of flat blades placed in oblique jioaitiuna 
" to the surbces which pass t hroiigh the axis of the apparatus. 
" These blodee or aurfaces may Iw nude of metal, wood or any 
" (uitoble material ; the obliquity of the position inay be varied 
" fifoui one to eighty-nine degrees, according to the power of the 
" wind you hare to act against, whethtr it is fair or foul. 
" or whether this apparatus is to he iiaed in water. The 
" numlier of these blades may be varied from two to twelve, 
" oooording to the sire of the macliine ; they may be placed two 
" or three together if reqaired. The size of these blades must 
" depend upon the [niwcr reijuired." 

■' This apparatus mny Iw applied to move any daacripti 
" roasel, either ftuuting in the air or iit the water," 

CFriatttl.Sd. Drawiupi.] 



] 
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^' A.D. 1842, September aih—N" W7S. {• *), 
HENSON. William Samuel. — " Machine for eonveyitiK 
' letteis, goods, ami passenKera from place to place through the 

" If any li({ht and flat, or ueiirl.y flat, article be projected or 
' thrown edgewise in a slightly inclined position, the same will 
' rise on the air till the force exerted is expended, when the 
' article so thrown or projected will dcBCend, and it will readily 
' be conceived, that if the urtick so projected possessed in itself 
" a contiuuoUB power or force equal to that used in projecting it 
" the article would continue to ascend, bo long as the forward 
' part of the surface was upwards in resjiect to the hinder part 
" and that such article when the power was stopped, or when 
'' the inclination was reversed would descend by gravity only if 
" the power was stopped, or by gravity aided by the force of the 
" power contained in the article if the power be continued, thus 
" imitating the flight of a bird." 

The apparatus is constructed to offer a. very light extended 
surface or plane, which has the same relation to the general 
machine that the extended wings of a bird have to the body, when 
the bird is skimming in the air; but, in place of the movement 

' |>ower for onward progress being obtuned by movement 
of the extended surface, as is tite case with the wings of birds, 
suitable paddle wheels, or other propeller, worked by a light 
[n engine, are employed to obtain the reijuisite ]>ower for 
.onward movement to the extended surface or plane ; and to give 
control as to the upward and downward direction of the machine, 
d is applied to the extended surface which may be inclined or 
raised, m that when the power is acting to propel the machine 
by inclining the tail upwards, the rcsietanee offered by the air 

~ cause the machine to rise on the air; and, when the toil is 
reversed, the machine is propelled downwards, and passes 
through a plane more or less inclined to the horizon us the 
inclination of the tail is greater or less. To guide the machine 
iS to the lateral direction which it takes, a vertical rudder, or 
iccond tail is introduced, and as this is inclined in one directioi' 
ir the other, so will be the direction of the maobinc. 

The extended svrlace is disposed on each side of a car or 
vessel in wUch engine, fuel, passengers, goods, Mii \tt''^Ni«s. «st 
carried ; the boiler is fixed rather toTO-wi in -Otve cm, wC&t-st-.ig^'v 



I 
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Bhotild be forward. The cm has three wheels that, when H 
comes to the earth, it may run freely ivithoiit injury, and owinff 
to the great control the tail hns in governinK tjie dcscendinij 
nuchine, the car comes to the earth in so flat an incline that 
little if any shock is felt by the passengerH. The machine is 
started from an inclined plane or side of a hill. The propellerti 
being set in motion, und the machine allowed to run forward 
on the decline, in d abort time they act sulficicntty on the air 
to causa the machine to leave the incline and proceed in any 

'I'he whole machine has 1>een combined to form one trussed 
beam of very light construction in which wire is mostly used, 
and in a few places hollow bars of wood. All the upper And 
imdcr surfaces of the projecting pUitea arc covered with a 
strong close fabric such as oiled silk. 1'hcre should be about one 
square foot of extended surface for each half jiound weight of the 
machine, including machinery, fuel, and load) the entire 
experimental machine might weigh about 3,0011 pounds. The 
surface of the planes on both sides of the ear mensurca about 
4.fiOO square feet, the tail 1,51)0 square feet additional. Tlie high- 
pressure steam engine with which the ninchine wns moved h&d 
the power of from '25 to 30 horses. 

2. Describes a ateam enffine for giving motion to the propellers 
of the machine. I'hc copper boiler has great strength with 
lightneaa, and its extensive heating surfaces are arranged to pro- 
duce great power in small space. 

The construction of this elaborate machine is illustrated by » 
profusion of dnwings on a large scale. 

[PrinUiil, H*. WW. DrswiniBi Repprtcr]' of 
p. X3T: Mcdunki' IlMMine, voL m, |>p. 

Jrclill«ctii' Joamil, tdI. 8, |>p. 130, 1ST, and 2in,] 

A.D. 184:J, January 1!!.— N" !)5!>S. (• •) 
SUNURRl.AND, Thomas.— Improvements in " moving floating 
" bodies through water and air, such as ships and haltoonB." 
1. Screw propeller. Each blade is on a short arm, and ia of a 
fonn bounded by two area of circles, the outer circle being con- 
ccnlric wilh the shaft, and the other having ita convexity turned 
to the shaft. 2. Steam issues from a pijw against the oir and 
pr-ipeb a vessel, li. The draught in a furnace is increased by » 
blower in ihe line, and a damper r^ulates the gn(>ply of air. 
[Prlntfd, *(. Hmwin*.] 
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A.D. \M3, February 21.— N" 9642. 
POTTS, Lawhkkcb Holkbr.— " A new or improved method or 
*' methods of conveying gooda, pasaengeM, or intelligence," 

A " tension " line of rails, eompoaed of metullio rods or wires 
stretched from one fixed point to another, h employed for the 
said purposea. Air tubes, through which the H,rticlea are made to 
travel, may assist the said tension rails, especially on lines of 
great traffic. 

Various modes of |jro])ulaion of the cars or carrii^eB that con- 
tain the goods, may be used. " fly connecting balloons to the 
" raiiway cbjs," " on their receiving impulse from superior strata 
" of the atmosphere, they will, by means of the pied-a-terre 
" afforded by the railway, become of greater utility than they 
" have hitherto lieen. The line or rope of traction should be con- 
" neeted by a safety line to a valve, so that the hydrogen might 
" be allowed to escape when necessary." 

A " chiropedal machine " is described in the Specification, anrl 
shown in the Drawings, that maybe used to impel aerial machines. 
The machine consists of an arrangement of treadles, handles, and 
cranks, by means of which the whole weight and muscular 
nction are ntiliied to produce motion. This power is applicable 
to actuate wings or oars ; the jiower may be applied by a lei 
" or directly to the wing or oar, a cord passing over the pulley 
" being used for the purpose." A sail may be employed to pro- 
|iel the machine ; its body may "consist of sheet iron tubing, 
" into which air might be pumped at leisure." 
[Printoil.lf, ^. DmwtiiES.] 

A.D. 18W, July 2«.— N" 'MoG. 
MOAT, William Cbopton.— " A method of obtaining aerial 
" Jocomotiou." 

The machine which forms the subject of this invention consists 
of " an oblong franiework of wood, which rests when on the 
" ground on legs," and the longitudinal bars of which carry two 
wooden jilatforms for the support of persons by whom the machine 
is to be worked. A transverse cranked axle baa a vertical grooved 
«heel mounted on its centre, which communicates rotary motion 
to two transverse shafts pivoted at the ends of the framework, < 
at each end, by means of endless bands. Four wheels work 
eccentrically with regard to certain cross aims on the said trans- 
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verw abafts, and by mcanR cf frictioD wbeeU, impart motion to 
fonr square fraines of wood. Sixteen " wooden frames " km 
attached to the four cross anns, and also to the square tnuoea 
(" four to eacli arm and frame "). and carry sixteen prnpellinK 
dappers, each of which conaista of a rectangular ftannc covered 
over with iiarchmcnt. and attached by pins to the extremitips of 
its particular wooden frame, so as to swing >reelf thereon. A 
rudder guides the opparatus, and u piatform for the sleersnua 
pnyects in front. 

When manual power is imparted to the cranked axle, will 
thcQce to the frames and [>ro])ellinR flappers, the Bapper bvxea- 
move always in the same parallel," and cause the Happen 
to strike successively upon the air in a direction oppoitto to- 
that of the linos of gravity and traction, or theii oottjiifEMar 
and thereby to raise the machine and jiropel it thnugt Ito 
air," Certain modifications are pointed out. . ." 

[Piiniod, u. *d. DmrinRH. Kao ErnHnuon' uiil Arcliiteeti' JonntHl, 



"a iiB^ 



A,D. Ift47, Februaiy 16.— N° 11,6/8. 
NEWTON, William Edward (o fommunicnl'on from . 
Van Heckc). — " Improvements in aerial locomotion." 

The said improvements are called by the inventor " 
" system of aerial lucomotioii or aeronautic carriage, containing ft 
" motive power, and a point of resistance or fulcrum, by meant 
" of which )uusengers may be conducted through the air in any 
" required direction," and, in carrpng out this invention, ad\-an- 
tage is taken of the " sb^ta of currents of air " that blow in 
various directions at different altitudes, so that, by the ascent or 
descent of the aeronaut into the cuirent that blows hi the 
direction required, the aerostatic machine may progress to Its desti- 

The propelling apparatus consists of two steel rods, which are 
mounted horizontally and at right angles to each other upon a 
vertical shaft : the ^aid vertical shaft is rotated by means of npes 
and pulleys that connect the said shaft with the driring power. 
Wings ore attached to the steel rods, the former being oMique to 
the axis. The Drawings show fonr propelling apparatus to one 
machine, suspended &ora a balloon, or from n numlwr of eylin- 
drietl gM venels, one abore another, that act collectively u ft 



AERONAUTICS. 7 

bftlloon. Tlio fore propellers nre worked in an opposite direction 
to those that an in the stem of the " aeronautic cftrringe," and 
thus " a point of resiHtance " ia obtained, by means of whiohthc 
Ijalloon is projielled in the required direction. 

By means of this ajipomtus, the aeronaut is enabled to aBcend 
or descend without loss uf baUaat or of gas. 

[Priiitpd,U. DnminD. Bee Vnlcnl Joumul.vol, 3,p.M0.] 



A.D. IMS, Noveml>er23.— N 1 33 
BF.LL, Hrcii. — " Certwn improvement aenal ah d 

" n\achincry in connection with the bu y t ])0 ] I ced bj 
" (fMOOUS matter." 

In tiie " balloon " motor machine ga th au pe d nj; 
power. In the " paiachnte " motor m h n th t ])on 
is, in port, the supporting power. 

The following are the principal points in this invention : — 

1st, Metal tubes are used in the framework of hBlloimH, in 
parachute!, and in aerial machines in general. 

2nd, The balloon is made of an elongated funn, and has a 
flexible partition ; the said partition is loose, to admit of the full 
distention of the balloon on one side of it with gas. All the air 
beneath tbo membrane may be allowed to escape before the escape 
uf the gas. 

,'trd. Flat silk bands are used ns a network to enclose the 
tmlloon, or for streogthening its mernbrane. A single flat band, 
attached all round, at the central horixontal line of the balloon, 
converts the balloon into a parachute in case of accident. 

4th. A boat or " life boat " is employed in connection with 
balioong or aerial machines. 

5th, The archimedian screw may he used as a jiropeller to elon- 
gnted balloons, or to parachutes, In "the wing propeller," a 
bnekward and forward motion in congiinetion witli a rotary motion 
is employed. " The double shutter projiellcr " has a hinge 
motion. Tlie " umbrella " proi)eller altcniately opens and col- 
lapses. The " tail " or rudder has a rotary motion in conjunc- 
tion with B hinge motion, 

fith. The •* water grapnel " is employed to arrest the motion 
of a balloon or other aerial machine at sea [ its general form is 
that of an umbrellia; if it is allowed to open, resistance to its 
passage through the water, and tbcnce Ut the progress of the 
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lialluon ivliicli loM-crs it, is obtained. Bj rcvprsiii^ tlje Ends of 
tlie water pjapnel (ropes heinfj provided for timt purpose) it col- 
Upua, B.ad can tlivn be liBuliid up. 'llie grapnel rojies idkj- either 
be formed aatircly of el&stic niateriiU, or have Ibe said elastic 
material introduced in ita length, 

7lli. TliE rope from the " eraptj-ing valve " passes through the 
" safety gas valve " to be within reach of the aeronaut ; the 
'■ emptjing valve " may he worked from the outside. The volres 
conaistoftwo rings, having India rubber i-alve surfaces and springs 
for closing them ; a sliding rod or tube enables the valve to be 
opened. 

8th. Koda, IVec to slide in larger rods that contain long spiral 
springs, act as " liuffers " to break the descent of the apparatus 
to the ground. In the case of parachutes, the lower ends of the 
smaller rods carry wheels, "for the purpose of a<'(luiri^gtheneoe•- 
" sory velocity in the machine on tlic ground, in order to make 
" the ascent." 

IPiinlAd, ti.lOii. DrawinKa. Sea Uecliwiles' Mncazine, vol. <K>, p. nw m 
uulToI.Sl.p.TS; idH)Pal«iit Jaiin»], val7, p.010 w^ 

A.D. lajS, February 6.— N» 12,452. " 

BROWiVE, JoiiK. — " Improvements in constructing and rigging 
" vpsaels, and iniprovcments in atmospheric and other railways." 

'Hie improvements in rigging vessels, as applieil to the whed- 
riggcd ship, as well aa certain iniprovemenla in atmospheric 
railways, are first describe J, 

A " bolluou railway " has a line of rails, " by which means » 
" line or chord eouimunicating with a balloon will allow of that 
" line with the balloon attached to travel without impediment, 
" that is, having aline of rail of that peculiar construction that will 
" allows holder fcomedofmctalorother substances having wheela I 
" the wheels work upwards or sideways, tlie power being relative 
" instead of downwards ; this holder may be made to admit per- 
" sons riding upon it who may be uselXal Jn keeping the rail 
" rlitar of impediments ; to this holder is attached the balloon 
" with its carr of possengers. There may be many ways of oou- 
" slructing the railway." " Sails may be attached to tlie balloon 
" or holder, with a view of gaining a point or two on tbe wind. 
" 'llie CMT will jierhaps have lu lie made ditlercntly to what it is 
" at present, on aerouut of the line, which need not perhaps 
" neeei) one hundred TlH in len^tv.hevnK &U»cV\e&Vi\\\«ni!.. 
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' 'i'lic ran- nmy be more extensive tlmn at pfeaeut, Imviiig mi 
' opcDine in tlie centre to allow uf the line poasing tliraii({li and 
' liitrtng lilwrtf to worki" 

[PHnted. 4if. Tin Dra»liij«. &«lAii<lon Jonrnal (ArsBlmV), ml. W (•wa- 
jfiiud triu), n. Ill: Mwluuiiai' Uauuiiio, voLU, p. llii srul IhtMitC 
J.>uiiu>I,Tul. T. 1I.19S.] 
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A,D. 1852, Octolier 2.— N" 155. 
BROWN, David Stbpukns.—" An improved means of navi- 
" Baling the n^tor by ships." 

'I'hia Invention " consists in atiatnining the hulls of ships on 
" tlic surface of the water when in inotion by an iipwaril pres- 
sure resulting friim such motion, or from otiier motion 
or action, instead of olluwiiig such bulls to be sustained in the 
water by the upwaril presmire obtained froni simple immeraion 
' only, the object heinu to lift the hulls of ships to the aurTnce of 
' the water, or nearly bo, with a view to rcmu\'e or diminish the 
' resistance which they encounter at the bows from the water 
' when in motion." 

'Ilie following are some of the means of accomjilishinff this 
result : — 

lly haloncing the abip in the water in such a manner tliot her 
lat, curved, or auffular bottom " shall form an incliiinl plane to 
' the surface of the water." 'ITie bottom of the ship is cctended 
beyond the limits of the sides and stem. 

By means of an additional bottom, " placed over the hull of 
" the ship instead of under It," the air instead of the water acts 
npi'n the said additional bottom of the vessel, when it is in 
n, " and inclined sa aforesaid, and thu best time for thns 
nfc it is when she is goiag against the wind." 'Ill o said 
'" additional bottom iiuiy be suspended by means of ]jillaT9 below 
^ Hie other," " and at Q sufficient dtpth ii\tt\ewaX'«'i>av.tfc.ya>«i 
' affcclai bvllie wave?, ai>ilwlvenaviP^tn\SA\m\ii^vAVii»."-»"is»»A- 
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" the other bottom and the rest of tho hull of the ship may H 
■' elevated entirely out of the water." 

" The ship nrnj he drawn by a rope to which horses i 
' attached, m even kites or li&lkiona, or by tails, or by any v ' 
' mean a." 

tPrinteil, Oif. UniHntiJ 



1853. 
A.D. 186a. Januaiy 20.— N" 143, 
~"DE MANARA, Hon\cii.~(Primiional Proteelion only.)— "TTiiB 
" invention eonsista in the use and application of balloons to 
" atenn boats, sailing and other vessels, for the conveyance of 
" passengers and merchandiie," " for the purpose of pceventinf; 
" sea-sickness." 

" These balloons are attacbed to seats which are supported 
" beneath by a hall and socket joint, and the balloons are inflated 
" with ffla or other suitable elastic fluid, by which the seats 
" become susijended, the intention thereof being to presen-e a 
" nearly horizontal position of the seats, notwithstanding the 
" pitching and rolling motion of the vessel or boat to which such 
" invention is attached, and thereby to prevent sea-sickneu 
" con3ci|uent upon such motion." 

The Drawings show a ball-and-socket joint, the socket whereof 
is firmly connected to the bottom of the boat or vessel in any 
convenient manner. A platform, carrying seats, is connectetl to 
the ball. Bars of iron are securely fixed liy their lower ends to 
the platform ; the upper ends of the bars are fi-ied to a metal 
ring. The balloon is connected to the ring of the jilatfonn by 
means of a hand of silk that carries rings through which sustain- 
ing curds are passed, the cords being attached to the ring of tlie 
platform. The balloon is steadied by means of a curved iron Imt 
and slotted piece, tho bar Iieing fixed to the vessel's sides. The 
bar has collars, against which metallic pieces abut occnsionally. 
Klastic cords are, at one end attached to the metallio pieces, at the 
other end to the curved piece. The vertical position of the balloon 
is thus preser\'ed. 

[Prints. led. Dmwiagi.i 
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A.D. 1853, Jftnuftfy 24.— N" 179. 
JOHNSON, JoHSi Hknry {o eommunietilirtn). — " Improve- 
" menta in aerial navigation, and in the machinery or apparfttus 
" connected therewith." 

A platform, suspended from an elonnat^d balloon, contains the 
machinery and the aeronouta. Paddle wheels, that are fixed at 
tha ertremity of liorizontal crosa shafts, carry bladea (or frames 
upon which canvas is stretched) that are made to swivel by tho 
action of a fixed semicircular guide plate upon a lever attached to 
the blade, the blade resuming its working position on paasing the 
Ruide plate, by the action of a spring fixed on the spoke of the 
wheel ; these paddle wheels are drii-en by ateam power, and are 
used " for the purpose of counteracting the action of the air 
" against the balloon," Parachute or umbrella- shaped [iropeilers 
slide upon a longitudinal horizontal rod ; when their expanded 
surface is drawn hack, considerable resistance is offered to the air, 
and thus, by alternate motion, communicated by an eccentrio on 
one of the paddle-wheel axles, the propulsive power is obtained. 
Horizontal sails, the frames of which carry canvas, ore attached 
to the framework of the machine; to regulate tho ascent or 
descent of the balloon, these may either be extended horizontally 
or allowed to hang down vertically. Four triangular sails, fore 
and aft, prevent rolling, and the machine may tie made to assume 
any convenient inclination to the horizon by means of a couple 
of adjustable weights, travelling upon rollers and acted upon by 
a cord and winch. The horizontal motion of the machine is 
governed by means of a rudder. 

[PrioW. lOd. DrawinfTB.} 



A.D. 1853, February 15.— N" 395. 
DE NORMANDY, AlphonbeRbnk LB MrnB (,)n>(/y u rar-i- 
municaiiim). — " Improvements in the manufacture of articles 
" made of gutta percha." 

This invention consists in "decolorizing gutta jicrcha by means 
" of animal charcoal," and in " the manufoctiu^ of films or 
" layers of gutta percha." 

The peculiar action of the charcoal is brought to heai' uvoii live, 
gutta jiercliB inastat^of solution, ^ij meMis ot o.&'«swvi,'!s«--ja- 
ratus thai prevents the action ot ttie «.\i \i\iim ft\e w^^J.'C^•sa- 






To form s biUloon, a certain qimnlit; of a solution of 
perchs in bisulphuret of cubon b |>ounc] into a suitably-sliu] 
veaael. The vessel is theu inclined and turucd " in every di 
" tion uutil its aides ate completely and evenly ameared ova 
" internally by the solution ;" the excess of solution employee) k 
drained (iff by holding the j^losa vessel with its mouth down- 
w&rdti. " In a abort time tlic sulpburet of carbon volatili 
" completely, leavinn the inside of the ((lass covered with a 
" layer of gotttt percha. The contraction resulting from the 
" ing of that layer loosens it, and it may then be re&dilj^ 
" trocted." When the gutta percha membrane has to be 
through a small aperture, a tube must be introduced into 
vessel til order that the air may be eucked out. Ity this 
the gutta percha membrane is made to recede from the sidi 
the vessel, and may then be easily removed tlierefrom, 
CPriuMd.Clrf. DnmriDB.] 



A.D. lH5;i, May 4.— N" HBf. 
GIANNKTTI, Jean Brando. — " Applying the ascenii^ 
" force of balloons to various useful purposes." 

'llie Provisional 8|)ecificatiou sets forth :— '' Tlic disposalile 
" ascensional force which is afforded by balloans suitalily prei>arrd 
" liaa not hitherto been applied " *' to elevate in the air certain 
" bodies more or less heB(7, such na boats laden with one or more 
'- travellers, &c." Certain applications are then mentioned, such 
BB the raising of ships from the bottom of the sea, the prevcation 
of the foundering of a vessel, the transport of heavy bodies 
" resting in water," and "the use of balloons for obtaining motive 
" jwwer." " Carbonic acid gas or other suitable gas, hydrogen, 
" for instance " may be employed to inflate these balloons. 

In the Final Specification it is stated that the invention " con- 
" sists iu novel applications of balloons immersed in liquids," 
and that in this invention '■ generally, balloons immersed in & 
"• liquid " ore employed. An apparatus for generating carbonic 
at-id gas is described and sboivn ; aulpliuric acid and " a carbonate " 
are reepectively introduced into the separate chambers of a ho«, 
filled with suitable taps for admiltiiif; and niiiinf; the ingrediptits 
and fur supplying the gas to the balloon ; this apparatus is placcjL 
at the bottom of the water when weights are to be raised, t 
cock for admitting the xcaGrating materials to each other maf j| 
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nctnat«(l from the surface. Two lidUoons, alternately itiHateil 
the bottom of the WAter, are ased to iiroduci: motive power. 



1854. 
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A.D. 1854, January 30.— N" 2-2J. 
ALDBOROUGH, Benjamin O'Nbale Stbatkoru, Ewl uf. 
— " Improvemenla in aerial navigation." 

Tim princip&l points of this invention arc: — 

I tit. "Theconstructionofn'ings with a borizontal tailor ruilJcr, 
" the stems or bases of which arc set under springs, anil which 
" act on the oic by the recoil or reaction of these springs;" also 
" the construction and use of" "oars," and of "all spuriie," 
lliese are raised "more slowly than they strike downwards." 
The ac-tion of the wings is assimilated to the motion of birds' 
wings, and the principle and construction of the apparatus is 
liiised upon the supposition that the birds' wings compress the 
air by percussiun and force it under tlie concave jiart of each 

3nd, The "aerostat" or envelope containing gaa. Tliis is 
fiim)ed of various shapes according to the purpose for which it is 
rc'iuircd, the cross section at right angles to the motion (wliclher 
bc>ri;Eontal or vcrticnl) being small and gradually approached to 
fl-iim a pointed or noaily pointed stem. The aerostat is used in 
conjunction with the other parts of the invention. 

-ird. Vacuum chambers are [)laced so that they may be acted 
iip(>n by currents of air on their under and hinder surfaces. 
" Medium " chambers, containing a denser medium than the 
vacuum chambers, may be above the vacuum chamber. 

>lth. A " pilot boot " descends before the vessel and brings it 
down safety. The pilot boat is ordinarily attached to the hull, 
and has a vacuum chamber and stove. 

5th. "The construction of a landing place for aerial ships, 
" with a railway conducting from thence to a building capable of 
" receiving them." 

In this very long Sjiecification many details are given (both by 
description and by Drawings) of the construotwiTVwaiTw.stfiosA^'A 
imj'Brtinff motion to the wings, ItiW, &c. nt We o.\i^i«M.'*%v '>^*" 
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the use and working of tbs vKuum cliKmtien und ol the p 
boat are dcacrihed at len^h. 

[Priulcd, iti. 2d. Dnwings.] 

A.D. 1854, April 3.— N" 759. (• •) 
BOBOiUF, PiERiiE Alexis FaAwcissE.— {Pronisionai Pr 
lion only.) "The BpplicutioD of electricity and &xed or 
" aerostation to military strategy and pytotechny." 

This invention consists ; — 

\at. " In the employment oF fixed or moveable tiatloons, retaiued 
" by ropes enclosinR wires for conducting electricity, and which 
" may be put in communication with electric telegrB]iha, operating 
" so lU to obtain the instantaneous transmission of observations 
" or orders necessary for directing the balloon, or loosening & 
'' inflaming the hostile matters raised by the balloon. ~ 

2nd. " In the employment of the gas uaed for inllatin(t tbi 
" balloon to the projection of missiles by the mi 
■' pressing apparatus." 

3rd. " In the isolated, simultaneous, and instantaneous iqfli 
f motion of the explosive tnattcra used in pyiotechny by 
*• of the electric batteiy," 
Collated, W. Ko Urawlii^K.] 



(the 

1 



A.D, IS54, June 1*.— N" 1234. 
Ar.DBOROUGH. Bbujamin O'Nbalb Stratpoed, BmI of. 
— " Impi'ovements in locomotion on land and water, part or porta 
" <]r which are appUcable tu the raising of weights and the work- 
" ing of machinery." 

'I'his invention relates to the adaptation of the principles and 
combinations set forth in N" 2:i4 (A.D. 1354) to marine naviga 
tion, to locomotion, and to general purijoses. The improvemer.te 

lit. " The adaptation of wings, and also of a ningcd aerostat,' 
lo navigation and to locomotion generally. The aerostat is pre- 
fiimbly filled with air and ia flirniahed with a vacuum chamber or 
I'hamWs and with a medium obunber, " the e^d«mal air hang 
" nuide to act furcihly against such [lart or parts of the surface or 
*' surfiicea of the vacuum cliamber or cbambers or of the aerostat 
" as may be euitable, according to circumstances, by the action of 
" tJie wings," 
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2nd. The furuis uf the hulls of veaatU foe niaiini: navigation; 
an imjirovod furm of iwopeller acting also m a mddwj and 
" the use of elastic heads.'' The hottam of the veesct is formed 
of twin hulk, the bottoms uf which are covered with planks which 
form the channel; in some cases a third flat-bottomed hull reats 
i>n the top of the channel to nearly half its length. 'I'he pro- 
peller or rudder is clastic. The elastic heads are formed of similar 
materials to the propeller, namely, elastic wood. 

.'ltd. The application of \'ttcuum aiid meilium cliamhers to raise 
weights, to diminjah gravitation, or to work machinery. The 
Italloons may rise and fall alternately, the air being exhausted 
fcom the vacuum chamber of one of them ; the fannera impel the 
air agunst the lower surface of the exhausted vacuum clumiber. 
The disposition of the other balloon and fanners is such that the 
prcssare in the surface of the vacuum chamber acta downwards. 

[Prlntirf, U. IM. Drawiitgi.T 

A.D. 186^, June 19.— N" 1^34. 
PARTIGUENAVE, Prosper G,JiLu\VMK.-{Provisumal Fro- 

Ifctian only.) " ImprovementH in atrial navigation," 

" I make iiae of two apparatusea, or two sets of apparatuses. 
" aimilor to iiaroehutea, one over the other, to rise up into the 
■' air, and I effort the riaing by alternately pushing and pulling 
" these apparatuses up and down. I propose to work theau 
" parachutes by steam oc other suitable jrower. When the 
" desired elevation has been attained, I direct my machine iiy 
" means of a horizontal flapper fixed upon a centre, and which 
" may have an upward or downward Inclination given to it by 
'• niwns of rods or corda under the command of the aeronaut. 
" My machine is also provided with wings, the butter to enabli' 
" it to turn, and which can have their direction changed at will 
" of the aeronaut." 

[Printed,*/. Ng DrawiiiBiiO 

A.D. T854, November IS.— N" ;iJ47. (* •) 
LUFF. Henry James.— (JVoowionn/ Pn>fee?ion oniy.) •' Im- 
" provements in the mode of attacking hostile bodies, also apjili- 
" cable to the obtainment trf plans of forts,'' 

These improvements " consist in U\e moAe ol «v'«iii*\-v\'^\is«CCsR. 
" /brUand ttitvns, or Ijodics ot tiuuva wWa S^^w.'ivovisji.oHMs'wi''^*^ 



W ARRONAUTICa 

" B», bjhaviiic ill cunnexion with q vessel lit sen of in a liarlmur. 
" a tHkllocFD having a tele^jraphic communication with such vessvL 
" auttb liallnnn tiping treiglitcd with e^iplosivc ronipounds of knjr 
" (lescription most luitahle -with tbc purpose. Tliu balloon liftviii|{ 
" Bseoniied from the vessel, ami beiriK then in connexion thei«- 
" with, enn readily direct the niovonients of such I'cssd, whiljt 
" such movements by suitable connexions can again o|)eratB in 
" the position of the balloon, so as to bring the same readily into 

* the most favorable position with regard to the furt, army, or 
' other object to be acted upon, when the explosive compound* 
' inaj be easily let down in the exact position where the Kreat«st 

* injnry can be inflicted. It is alio to be observed. tbMt by 
' Bimilw means, jilans of furlificiilions, &c., iiiay readily big 
' Bcquired by the pliotugrajiliic process. It is obvious, thftt 
' where inland forts or armies arc Ut bu attackwl, the Iwlltion 
' may be in ccmncetiun with Hny nppatatus njion Imid, so sa to 
' effect the same results." 

Crriiiti-I, *U. Nil DnHiuea.;! 
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A.D. 1S55, Januwy I'fl.— N" 2(ifi. 
JUTlNSON.JoHN Hknrv (o commmucnliim fri,m AndrfUtln 
Prferrand), — " Improvements in the construction uf kites, uidfl 
" the ajiplication thereof to the purposes of carrying linca a 
" signalling." 

Iliese kites are rongtructcd ra as to be eaaUy folded or f 
t«ndiHl when required, 'ITie main cord is attached to the kit* 4 
different pnints of the belly band, according to the strength of 4 
wind. A float is attncbed to kites, whereby tliey are enabled ti 
truvel in an oblii|ue direction with the nind. Kites may be Ui 
wherein the cltrth is not stratcbed tight) by this means ■ bi 
action of the wind is obtained. Kite tails are employed that ai 
" oonijKMcd of a nnmlwr of pallets or discs." 

'ilie fnune of the kite is composed of two straight flat latha i 
wood " laid one over the other and crnising at their centres, whra 
" tlicy may lie secured either by a knotted cord or piece of wire,^ 
ao that the Wo laths may be " a\™t «p Vn^e^hin v'"*^^*^'™' 
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" not re<)uii'eil for use." The saii portion of the kite is secured 
permanently to one of the laths at each end, whilst it is merely 
attoched temporarily to the two extremities of the other hith. The 
tail is composed of a number of thin hoards, through the centre of 
which is passed the tail cord. A tow line is conveyed by this kite 
by attaching one end of the said totv hne to a float, to wliicli float 
the main line of the kite is fastened. For signalling purposes 
the requisite signals are attached to the body of the kite. 
[PrtnleJ, W. Dmwinti.l 



A.D. 1855, March 211.— N" 625. 
ALDBOROUGH, Bbnjamin O'Nkalb Stratpomo, Earl of. 
— " Improvements in aerial navigation, and in the application of 
" the same to warlike purposes.'' 

This invention relates to, 1. The construction of aerial veBsets. 
2. " The application of aerial navigation to the purposes of war- 
" fare." 'J. "The construction of fortified porta or landing-places, 
" with harbours for aerial vessels." 

The construction of the aerial vcssela is baaed upon principles 
(and the detwls of the said construction form improvements upon 
machtnea) that are mainly described in No. 22-1 (A.D. 185-1). 

The shape of an "aerostat" for perpendicular ascent is made 
externally nearer to that of ordinary balloons. 

The lower part of the expanded portion of a parachute is flat, 
and the said expanded portion may have a " flying " motion. 

A " locomotive " aerial vessel is described in which the aerostat, 
by its motion, peiforms the office of a pair of wings. 

Aerostats are described and shown whose inclination is capable 
of being altered with respect to the hull. 

An aerial vessel with air channels in wliich the aerostat revolves 
on its longer axis by means of an endless band. 

An " arrow head " for the front of the aerostat with aperture 
>nd clastic springs. 

A fortress to receive aerial vessels, with a removeable entrance 
which is also the roof. 

A fortress for aerial vessels, so placed as to jirotcot a town from 
attack by hostile aerial vessels. An engagement l)etween the 
respectii'e aerial vessels is represented, and the mctlvuAut ^^»^*i. 
knd defence is described. 



k 
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Other warlike nutiKFuvreB with aerial vessels &g&inBt land'-t 
sea forces are described in this lengthy Specification. 

tPrintod.M. W. DrawinnB.J 

A.U. 1P55, May 21.— N" 1136. 
CURTIS, W11.LIAM Joseph. — {Protnsional Protaei 
" ImprovemeDti in aerostatiaii or aeronanticB and the mec};! 

" connected therewitli, which improvements may he rendi 
■' aubscrvient to purposes of navigation." 

" This invention consists in employing the vapour or gas of 
" gunpowder or aimilar compound to inflate balloons ; also con- 
" necting with balloons kites or wings, to be acted upon ljy euit- 
" able cords or connections, so that the motions of the hidltw 
" and kites may he governed by operators stationed beneatir Q 
■' same on land or water. When appUed to a ship, these balloj' 
" and kites may be used to pro[)Bl or navig; 
" balloons and kites may convey raisailes, &c., which iWyr'I 
" iHscharged by means of an electric spark sent along "theiw 
■■ or connections; or the discharge may be effected at b 

time by clockwork attached to the balloon." 
[Prinlfid, id. So DrawinRaJ 
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A.D. 1856, September 4.— N" 2t)&>. 
AI.DBOROUGM, Bbnjahin 0'Neai.r STnArPonn, Barl of. 
" Improvements in aerial navigation, and in the apparatiK'con- 
■' nected therewith, parts of whieh are applicable to locomottan 
" generally." 

lliis invention comprises improveraeiita upon iiutcfaines 
forth in No. 22-1 (A.D. 1854) and in No. 625 (A.D. 1855). 

lit. Furaishing to aerostats outer comiiartments vritfa \-aIres 
opening inwards. The said compartments are thus in conneetton 
with the external air, and can reaiat eit^mal jiresstirc. 

2nd. The nse of two or more air channels (within the aerostat, 
and incUned to its ocntral line) to steer the aerial Vessti Twin 
aerostats are described and shown th&t set aa ^\nf?. 
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'.ird. The ftddition of ciuiiuna ''to [ircaen*e the more dclirnie 
" parts of the apparatus from injury." 

•Jtli. Springs are applied to the basoJ parts of the wings proper 
to cause tlicm to strike downwards against the air. In regard to 
the basal portion of cacli wing, the humerus is incliacd more 
ftirward than that of a bird's wing. There are also improvements 
n the ribs, shafts, oars, propellers, and stays (of India rubber) of 
nerial machines, ^'a1ves and sltdinfc retractile tubes are used in 
oonneotion with a mngaxine of compressed lur. " Tlie spring of 
'' the air within, when permitted to act as the winRS strike down- 
"' wards, tends to increase the force with which the wings strike 

* agdnst the e-rtemal air." 

J 5th. The use of two pilot boata, inst-cad of one only, to effect 
Uie landing of the aerial apparatus. Elastic cables are used in 
connection with suitable anchors or grapnels. 

Gtli. Rotary aerostats, The aerostat fftoIvcs Ireely on a shaft 
composed of " a combination of canes, or bamboos, with wooden 

* rods or tubes, strengthened by steel rods." 

7th. Application of the aforesaid imptovementa to locomotion 
generally. Air channels and twin aerostats (either with or with- 
out without a third aerostat) may be applied to navigate the water 
and to raise vessels from the water. With the otception of the 
improvement relating to pilot boats and to elastic cables, the whole 
of the above improvements may bo ajiplied to locomotion genc- 
relly. 

This Specification contains many details that are only generally 
siluded to here. Fourteen sheets of Draivings are ajipended to a 
very lengthy description, 
l.f>W«4..fH- . .yrawines-] 

" !r'J! ■'''"■ ■^' ^^^''' Septoinlwr 15.— N" 2154. 
lASSIE, JxAN Baptistb Justi-v, — '• A new system of actia 

- " This inTentioii consists in an improved aenal shi|i or carnage. 
" consducted with an outer and inner cylinder on an axis, so 
' that the crew or passengers, by walking inside the inner cylinder 
". Mi]iported by gas, cause it to rotate, and with it the outer 
' oylindah fUmiaheil witli a.«ctew, *nd tbus. igwii^'iit.iniaiia.va 

" thfljrtft"!";' I'jiJbuc.., v^'i'- . --'^■^ *'•'■ v'~ ::■" 

■ft ^ 
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It is i>iop(ii>i;(] that the outer cyliuder be ninety feet iliametcor 
and nine hundred feet long, and tliat a craw of three hundred, 
men be employed to work the apparatus, one hundred and fifty in 
action at a time, 

At each extremity cf the ahlji, b liulloon is Bxed to tlic central 
a\ia, round which the screw revolves ; a "cut-wind " of an an- 
gular shape \a fixed to the fore balloon, and the aft balloon is 
provided with two vertical blades and with a means of obtaining 
lateral motion to steer the vessel. 

A metal oouiiterpoise, sustained by two lines of iron wire, regu- 
lates the an^le of inclination of the vessel to the horizon, a reel at 
each end of tlie aerostat determining the ])osition of the counter* I 

The S|iace between the internal and external cylinder is filled \ 

witii gas, Small balloons that occupy compartments in the sud i 

spare may have air pum]>ed into them, and thus the ileaceitt of | 
the aerostat may he accomplished. 

The pumps are formed airnibr to bellows in the fmnietvork of J 

the internal cylinder ; they may be worked by the treading of th« [ 
crew. 

LPrinted, 1>. lit. DnwingiO 

A.D. 1836, September 2G.—N' 225(;. 
PELLEN, Mabivh. — "Rendering impermeable by gas caout- 
" chouc, gold beatera' akin, paper, gauie, and similar materikla 
" used for things adapted to receive an ascending force, such as 
" balloons, aerostatic machines, toys, &c., &c., by the application 
" of a (leculiar varnish." 

" The caoutchouc prepared in England is particularly applicable 
" for making these kind of balloons, but it innit first be submitted 
" to the vulcanizing process." 

" The different kinds of varnish employed are composed of 
" amitacioUB substances, such as enulin, of lichnin " [lichenine TJ 
" of gum arabic, of adragant, of musilage" [mucilage T], "and 
" vegetable substances, mixed with some kinds of gum, of sugar, 
" gelatine, dextrin, of glucose, of albumen, of collodium " [coU 
lodion 7], "submitted to a certain preparation without ether of 
" gclatinoui matter, that is, of pure gelatine of fish skin and of 
" glue. 'J'hese different kinds of gum are prepared witb pure 
" water diluted with alcohol." The varnish is spread on the 
balloons '■ after they have been properly distended with gi»." 
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To fill the halloona, the jiressurc of Oie gas is regulated by 
weights ii|>oii B, gua holder, and is shown by a presBure 
gauge. 

A piece of u nvii lean i zed India ndibcr is intfodiieed into the 
mouth of a balloon licfore inflatin); it j when the inflation is com- 
pleted the moiilh ia tied round \vith waxed thread ; or the long 
mouth of the lialloon may be stretched and tied into a knot. 

By means of this invention toys may he made whose weight ia 
nearly that of air. 

The varnish can be enii)loycd to coat the inside of lar^e 
balloons. 

[PriuMU, *d. No Drawing".] 

A.D. 1866, Deoember 17.— N'SDM. 
CARLINGFORD, Godwin Mbade Pratt Swift, Viscount.— 
" An aerial chariot, or apparatus for navigating the air." 

" The aiirial chariot, in form is something of the shape of a 
" boat, extremely light, with one wheel in front and two behind, 
" having two wings, aliglitly concave, fixed to its aides, and 
" sustained by laths of a half hollow fomi pressing against them, 
" and communicating their pressure through the body of the 
" chariot from one wing to the other, and supported by cords 
" whose force, acting on two whoops nearly of an oval shape, 
" hold the wings firmly in their jiosition," 

A tail can be raised or lowered at pleasure by means of a 

The chariot is drawn forward by on "aerial screw" in front 
thereof, " which screws into the air at an elevation of forty-flvo 
degrees, similar to the bird's wing ; and is turned by means of 
a ninth acting on three multiplying wheels." This screw " i* 
known as the t'arlingfurd acrew. The blades of this screw 
become more straight as they approach the centre, or, in other 
words, their edges become more direct towards the centre." 
A rudder is worked at its distant extremity by a cord that com- 
municates into the chariot. 

To start the apparatus it is preferred to auspend it by roj'es 

between tnn poles, and then allow it (liy drawing a trigger 

iddenly) to fall upon the air and to he drawn "forivard with 

great velocity hy the fulling of the neight in front," the said 

weight being shown as a portion of the tackle. 'ITiis first 
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iniiwtua " ii easily BUitained and increased by turninf^ (he tiervtX 
" acrew, while the twi) rojHis falliiiR Item the cfooks leave the 
" chariot in jierfeet freedom." 

" When g, ecrtiuri altitude is attained tho ctutriot may fio nEvenX 
" miles, gierhsps fifty or sixty, as it wtte, upuii an inclined pluie 
■• ufair." 
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A.D. 1857, April 14.— N" 11151. 
AUmnaOUGH.HBNJAMiN CNbalk ^^tbatkoru, Karl uf. 
— " Imiirovemcnts in aerial navij^ation, and in thu a|i|iftTatiis con- 
" nccted therewith, parts nf wUicli ara uiiplicable to luoontotion 
'• gcnei*lly." 

'lliis invention coniists in improveicenta on the invcotioits 
dMcribed in No». 224 (A.D. 1854), 626 (AJ). 18M), and 20M 
(A,D. 185(1). 

Ifit. Utilisin)^ tho weit^ht of aeronauts, crew, or ciuxo to 
actuate neruetsta (the pnrtiona of the apjiaratua that contain 
Kas), mnga, or pn>pe]ler8. The oeroatata may either have m 
vibrating or rcvolvinf; motion. The motion may be conmiuni- 
entcd by inclined jilanea properly pivoted, or by apparstus fitted 
with conls and aprintca that may be made to oacillatc by the 
alternate action of aeronauts, &c properly placed. 

2ad. " Starboard " and " larboard " air channeU, with tho 
external air adroltted to tbcm altcrDBt«ly, may he used, in 
conjunction with the before-mentioned weight, to aotnate 
aerostats, &c. 

3rd. The bulla or can of aerial vesseh may be constructed of 
the form of twin hulls for water nang'^^''^^- "^ '*'*'■ '^^ 
(A.D. 18*4|. The vanes are formed witb an increased inclina- 
tion at the hinder part, and have valves adapted to them. 
Rotary uerostats are coiiatrupitd nilh oblique air channels be- 
tween cacb of the rancs. <..'<irtains are adapted to certain 
aerostats, to be drawn over the fore aperture of the main air 
chanocl. Retractile tubes (with or wi^oiit a plonkj are used to 
jvevtnt in'iury tin descent. Tlic frame for a sin(t1«' 
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fonned of a number of steel pieces that can be bolted together or 
taken to ]uec«s. 

jtb. Uniting aemstats to Bhi])ii or locomotives, the a)i[HuntUB 
for utilizing wciKbt being placeil on thu sbtp or loouraotivc. 
;4«. U-J4 i&..i>. lSb4) is alluded to in this |iart of the 
inventioii, . 

A.D. 1857, June 5.— N" 1581. 
CLAIR, Joseph Etibnne Marir Jean {a communicetiou 

from Joseph Robalel), — {PrornsUmul Proleelion only.) "Certain 
" improvements in propelling on water and in the air." 

" This invention consists in the employment of two hollow 
" borrelB, made tapering towards botli ends, and surrounded by 
" screw vanes or threads. The hurels are placed on each side of 
" a vessel or stage carTjing a ateam engine or other motor; rotary 
" motion being communicated to the screw Itarrels, causes them 
" and the vessel to which they are connected to advance," . 
1^ CPrtnlwl, W., No Drawings.] ,.,,_. 

. ^l^^, A.D. 1867, September 26.— N" :>483. /„*', . < 

SAi^ONI, Vmcxu. — [ProBiaioaal Proteciion only.) •** A 
" marina, submarine, and aerostatic propeller, being a new 
'' mecanism for propelling steam vessels on and in the water, 
" applicable also to aerostatic purposes, combining speed and 
" safety in. Bteamboats, and giving the power of directing 
" h^loons." 

This invention consists in " a new propeller intended to 
" supercede the paddle wheel and screw now used in steam 
" vessels." The name of the propeUer is " aile nageoiie or 
" fin." 

The Drawings represent this fin b8 having a vibratory up-and- 
down motion on an axle pamlkl to the lenfftb of the vessel, as 
well aa a rotary motion on a transverse axis. Crank and spur 
irfieel gear giv« the rotary motion ; and a pendulum, worked by 
a oaoi, gives the up-and-down motion tlirough the intervention 
of a rack, spur wheel, and toothed segment. " Tliis projidler is 
" in the form of an isosceles triangle." " The axle has a longi- 
" tudinol opening in ivhich the tiropeller slides backwattU oi 

forwards and forms a fin.'' 
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Several of theie fina may be worked together; they strike the 
water in the same manner as a boatman would do with the l>ls(l«> \ 
of his oar. " At eacli half turn of the sxlc tbc fiD turns with it, 
" and when the fin ia in a horizontal position, instead of com- 
" (ileting the circle it receives a sudden lateral isipulse from tba 
" machinery, and slides with velocity lictwren the openinu in the 
'' axle, and at once plungCB a^ain into the water, thus propdiing 
'■ the vessel with rapidity as the action is alternately renewed," 
[Printed, fvf. DtiwIdiiO 



A.D. I85!», October 12.~N"2330. 
BRIGHT. Henry.— " Improvements in machinery or sppanttus 
" for navigating the air." 

" A suitably constructed car rests upon a plate connected to tha ' 
" lower end of a vertical solid or tubular shaft, which b fitted ■• 
" at the top with a oumber of aeih working horizontally, set at 
" a suitable angle, somewhat similar to the sails of a windmi'" " 
" Immediately under the thove set of sails is placed another and 
" similar set of sails connected to an outer hollow shaft throuj^h 
" which passes the one before mentioned. In addition to th 
" said plate, at the bottom of the abaft on which the car rests. 
" plate ia also fitted to tlie outer tubular shaft iWini which the « 
" is suspended. Bach of these plates is jirovided with a set of 
" friction rollers upon which the car is borne above and also at i 
" the bottom. For the purjiose of imparting motion to tha taila, 
" horiiontal toothed wheels are keyed, one to the inner and 
" another to the outer shaft gearing into a vertical wheel keyed 
" on a crank shaft (fixed within the car) which may be worked 
" by the aeronaut or other convenient means. When tht 
" machine is set in motion, each set of sails is caused to rotate 
" in an opposite direction tu the other set ;" the car " is thus , 
" kept from gyration. To raise the machine, if the top aet of 
" sails rotate to the right, the lower set rotate to the left; 
" cansG its descent the action of the crank shaft, and cons** 
" quently the sails, is reversed." Modifications of the abowi 
amiigement may he made. 
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The Drawinga show an ele\-ation nf the apiiaratiia with tlie car 
in section ; also n plan of the to]i set of sails. 

Screw rods for ndjuating the car on its hearings, and an onli- 
nary wind vuie attached to the car, are aUo shown. 
[Prmtod,M. Dnwing.] 
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A.D. 18G0, February 29.— N'-Sfil. 
SMYTHIKS, John Kinnbrrlbv.— " A flying engine." 

This apparatua haa a seat for the aeronaut attached to extended 
[ilane aur^eea ; it is propelled by the alternating motion of wings 
tlint are actuated by a boiler and engine of a peculiar kind. 

Tl)e vapour from a heated volatile liquid passes through wire 
guuse, and, having lieen mixed nith air, is burnt in a "flame 
" chamber," and supplies heat to a boiler with a number of 
nnaJl vertical tubes. The ivhole engine is enveloped in vaniisheil 
silk, and the condensed ateam runs into a reservoir, whence it is 
pumped up into the boiler by a feed pump. To the end of the 
piston of an ordinary Bteara cylinder two levers are pin jointed ; 
these levera, in conjunction with links and a cross piece, actuate 
rods that belong to the wings. The wings are under the govern- 
ance of the aeronaut by means of cords. The seat of the aero- 
naut is suspended from the cylinder. The whole of the flying 
engine, except the wings, seat, and oil reservoir, is enveloped with 
oiled silk stretched out in a wide flat form ) the ateam is confined 
in this casing. An interior envelope of oiled silk surrounds the 
boiler and steam cylinder, and fits closely to the before-mentioned 
enveloj)e at top; it extends to the bottom of the boiler and 
cylinder, and is there left open. 

The apparatus ia guided by shifting the relative positions of 
the centre of gravity and centre of prcsaure of the wings. Elastic 
legs break the fall on alitthting. 

Modifications of the ap|iaratua and different details of con- 
struction may be adopted, provided the principles above set forth 
are adhered to. The engine may also he adapted to carry several 
pasBBngers. 

[Printed, Si. 4i{. DrawlDgi.] 
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AJJ. ll?60. May 3.— N" IIH, 
HENRY, MiciiABL {a cQmmuruciilion /rem Lcmit Coignard). — 
~' ImproTeiucnts in the mode of anil Sfipomtus fuf pru|>eUtnx. 
" turning, Hnd dianKing the dmiotiOD of ships, Iwllouiic, and 
" other liodies." 

Propnlaion is effected by driiin^ a, fluid into a tuba or channel 
conncctud to the hody to be propelled. In its exit from the tube 
the fluid presse-s forcibly against the internal side of the aoid tube, 
and, hy icactioD, motion is communicnted to the l>ody "in n 
" rectilinear direction opposite to tliat in wliicli the fluid ia 
" tgected." One or more tubes may be placed in anj 
])art of the body to he mored ; " two propeller tubes at the st 
" one at each aide of the rudder, is thought ao advaota 
" anengement." 

"The propeller tubes or cbannela may l>e so constructed a« to 
" turn on their axes ivhoUy or partially round in order lo turn 
f* or change tlie direotion of motion of the sliip or Ijody to which 
" they arc attached." The Uuid may be suppUed to the propeilei 
tubes in a continuous or in an intermitteut How. 

'ilie invention ** may also be spplicd to hallooua or vessels for 
" aerial navigation, using air instead of water aa the Uuid to be 
" forced through the jiropeller tubes. 'J'he tubes noed not be 
" cylindrical or of equal diameter throughout, but may be spread 
" into a conical ur bell-mouth shape towards the exit, and tubea 
'.' coiled spirally may, it is tliought, he employed with advHntaf(B 
1* for «r." 

(Yrinlad.M. Drswlnic] 

A.D. ISGO, May 10.— N" 1155. 
BOYMAN, RicHAHu Boyman. — " Improvemsnls in applying 
" steam or other ci])anaive prime movers by uition and reaction 
" for rotary motion and propulsion, and in the machinery for the 
" purpose." 

This invention may be applied " by reaction for the propulaion 
" of Tessels, locomotives, and aerial macita"." The following 
remarks, relating to aerial navigation, also occur in this Specifi- 
cation : — " The laws of motion, Bj)plied to a few grains of steam 
" give it a foivo sufficient for all the great purjioses of propulsion 
" Kt aea, on land, and lu the air." '' The principle of reaction 
" will 1)0 the only niclhod of propubion on land, water, and in 
" the air." " Intennitlcnt reaction propulsion is the foundation 
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" of the science of aerial locomotion against tlic strongCBt hur- 
" ricaneg." 

Hie inveation consists ia the application of " the intermittent, 
" instead of continuous force of steam, or other esiiansive inime 
" ranvers, by iraiiulaeor actiopforrotwy motion, and for reaction 
" for propulsion, without the usual engines anJ propellers." The 
novelty consists : — 1. In the intermittent force of steam, &c by 
" action or impulse into the buckets of a wheel, to obtun con- 
" tinuous rotary motion." 2, " In applying the same invention 
" by reaction for the propulsion of veaaela, locomotives, end 
" aerial machines." No description is given of mi apparatus 
suitable for projielling aerial macliines. 3. " By such novel 
" combinAtion of proportionate areas, number of issues, pnlf 
" chambers, piston puif valves, parts, and machinery, as will 
" make an expansive prime mover economically arailalite by 
" action and reaction, especially for reaction propulsion, without 
" the usual engines and propellers." 

In applying the said intermittent force, 1st, the steam must be 
prevented expanding until it issues, by means of " puff chambers," 
" to hold the required quantity of steam for each issue ;" 2nd, 
" every issue or puff valve must open all at oaco." " 'fhe puff 
" chambers will he placed in the funnel horizonlalfy nrar tlie ocit 
" of the heated air, arranged for the steam to act as a blast," 
" A donkey engine or two will work the cbamlier (alvcs and Cued 
" the boiler." 

The principal features of the machinery are : — 

1st. " Steam spring equilibriuni reciprocating valves and teac- 
" tion chamber." In connection with these there may bo a " outr 
" off valve and measuring chambers." 

2nd. A " cam crank." 

3rd. A " steam equiUbrium rotary valve and reaction chamber," 
ivith and without " circular cut-off valves and measuring 
" chamber." 

4th, A modification of the .Ird feature, "for the locomotive 
" wheel application, and For driving the rotary steam wheel," 

5th. "Two donkey engine applications of intermittent reac- 
" tion i" also a method of " backing the train or vessel." 

6th. " Two regulator locomotive wheel applicntions." 

7th. A method of "working the impulse valve of a rotary wheel 
" from its aile to regulate the quantity of force," 

rPrlnlci). S^. tif. DnnrinfT".! 
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A.D. 18C0, July 3.— N" 1598. 
STEVENS, Ckaklex (n eomnunieation from C. F. Jlni/o/).— J 
" An improved nuriftable balloon or serostBtic ahip." 

This invention conaiata of a balloon with win^a and Bt«riii| 
a|iparatus. The cai " serves also ai boat on descending < 

The up])cr edge of the car is furnished with a waterproof cloth, 
ivhich, being filled with air. renders it " almost impossible to nj>- 
■' Bet." The shock on touching the ground ia deadened by 
springs at the bottom of the car. 

Gear and motive power;— A fly wheel mokes three quarten of 
a revolution from right to left and left to right, and thus actuatea 
the winga. Any auitable motive power may be employed. 

The wings are wooden rods coated with waterproof tissnee and 
elastic bands, fonnini; together comi»rtments or valves ; the 
valves open when the wings rise and clo^e when the wloga 
descend. 

A head nnd stern rudder of waterproof fabric, with cords and 
pulleys, serve to guide the "ship." Tlio head rudder guides 
boriiontally and "perpendicularly;" the stern rudder guidei _ 
obliquely. ■" 

When the gas expands, " pocketa " attached to the compaJt-T 
nients of the balloon receive it, and restore 11 upon dcacrnt. 'rhvfl 
balloon i a divided into four compartmcnta i "these several com j|^ 
'■ partments a<ld greatly to the security, as, on the gas 
" from one or more by accident, the other balloons nith thl 
" wings, which form a parachute," render the descent qui 
free from danger. 

According to a modification of this invention the balloo 
be omitted, and the wings only used. 
[Prinlod, lUil. DnnlnR,! 



A.D. 1860, December l^.-.V.-noa. 
SILAS, FannrNAND.— (ProFiiiona/ PruirrlioB oiiij.) " 
" static signal apparatus tn be called ' acmupherc.' " 

"'rhis invention relates to the apjilicatioa of a new procew, I 
" means of balloons raised to a certain height, and tecured toll 
" ground or other objeda by means of ropes or cables, <; 
" laaipt or other signal lights may hs fixed, so that when ia' 
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" ceituin position both their numlicrs and coluura may reiirtsent 
" certain signals. " 

Any pDwerfUl light, HUch as the electric li^ht or the time hght, 
but especiaUy that by " phosphuretted hydrogen," may bs 
adapted to the semoaphcre. Kites or parachutea of various 
romia may be employed ta steady the balloon. " One of the 
" principal applications of the semasphere consists in illumin«tin({ 
" the balloons by means of |iowerfuI reflectors, mirrors, or 
" lenses, so as to produce a luminous sphere by means of which 
" the number and form of the aeroatatic apparatus can be ascer- 
" tained at great distances." " The aerostatic apparatus may 
" assume rarioua forms, so as to produce different signals by 
" their combination, either with or without the aid of light. The 
" balloons may be constructed of different materials, thqr may 
" be either metallic or made of silk, leather, india-rubber, f^tta 
" pereha, pasteboard, parchment, animal or vegetable tissuea. All 
" those materials can be covered in and outside with a layer or 
" liquid glass, (silicate of potaaii, soda,) or any other silicate 
" which renders them impermeable," 

The semasphere may be used " whenever a powerful lisbt is 
" reiiuirci! ;" it may also be employed as a day sinnal, ami to 
Mfve as a lightning conductor. 

tPrinted, *1. No DrawiDRB.] 
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A.D. 13CI, February 2G.— N" 49-2. 
JAMES, William Henry. — " Improvements in the means or 
" apparatus for taking or catching of flsli, parts of which im- 
" provemcnts are applicable to propelling, and to arresting the 
" progress of ships and boats, and to the forming of communi- 
" cation therefrom to the shore." 

Ist. Employing bags or " balloons," inflated with air and 
ballasted with water, to catch Gsh, &c. by dragging or trawling 
nets or ropes. Also the use of reels, upon which the ropes are 
wound. Spring valves are in connection with the said balloons, 
tn Uberale some of the contained air in case of a. icra.^ v^. 

2nd. The emplojmmt at fixed vimd:UusA \sn "i^ 4a%%C-^ 
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of nets, &e. to and fro. Piiilpys nre attachefl tn bnoja, Sec, 
which Me connected by ropes to chains connected with mooring 
ItlockB, so that fish may be caught without the use of boats. 

3rd. The application of the said baUoons to dra^ or unwind « 
rope coilerl upon reels, ao as to form a communication between K 
wrecked or stranded ship and the shofb, 

•1th. The mooring blocks, chains, ealiles. Imoya, &c. tltttdj 
nlludcd to, ma^r be placed parallel to the shore at " the distance 
■' of a mile more or less," ao as to form a means of safe aneho- 
raKe to ships in stormy weather, and serre as a harbour of refuge. 

5th, Partfl of this invention are also applicable to propelling or 
dragging small vessels. &r. off the rocks, through tlic surf, " as 
" well aa for dragging vessela of any kind on or throuffh the 
■' water by means of the inflated bags or air balloons, and l^bes 
■' and lines before mentioned," " in lieu of or in conjunction With 
■' anils or other means of propulsion," 

L"Prinl«l, livl. Dniviiie-.] 



A.D, 18(il. March !>.— S- 5!U. (• •) 
JACOB, JoSKPH (a communication from Curt PreUeahammrr 
and Carl Wfniger). — " Improvements in the mode of, and afipa- 
" ratos fbr, obtaining gas and the application thereof for domca- 
" tie, manufacturing, and other purposes." 

llie invention relates to the production of pure hydrogen gaa. 
" One method of producing this gas which has hitherto been 
" only demonstrated experimentftQy in tiie laboratory, consists in 
" passing steam through a tube or pipe which contains small 
'* quantities of iron in the form of borings or filings." 

Acoording to the present invention, steam is sent through % 
series of ret«rta filled with the filings and heated to a red heat ; 
the hydrogen gaa liberated is conducted by pipes into a recciiet 
or holder. After a suffident supply of hydrogen gaa has been 
produced, it is intended to use the game both under the retorta 
and under the steam bailers in place of or to|{etl)er with other 
kinds of fuel. 

Further improvements on this invention ai« described in the 
Specification of No. 237", SepU-mbet it, A.D. ISfil, whcrpia 
mention is made of the use of " hydrogen gas, jiruduccil u 
" deaaibed " " for the filling of balloons." 
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A.D, 1S61, August S^N" 1921>. 
IrpNTOND'AHfiCOURT, GtisTAVE Louis Marie, Viscount 

de. — " Improvementa in apparatus connerted with serOBta- 
« tipn." 

This invention consists in '" impartin;; to aeromtutical appn- 
" ratuB of a. specific Kravity exceetHna that of tlic air, nniJ liy 
" means solely of any suitable pricne movec, sucli as o steam 
" engine or others, the ascending power required for causing tlic 
" said apparatus to rise in the aii- by the effect exerted on this 
" latter by suitable revolving heli^tea, propelling blades, or vanes, 
" or other suitable mecliuiical arrangements acting in so far in a 
" contrary direetion to each other os to cause the vertical compo- 
" ncnts of their forces " [to?] " unite their efforts for rising the 
" apparatus, whereaa the horizontal components keep each other 
*' in proper equilibriuro, and thus prevent the apparatus from 
" taking a giratorj " [gyratory?] motion, " whilst one or more 
" revolving helixes, propeller blades, or vanes, or other suitable 
'.' mechuiicol arrangements are made use of for propelling, and 
" one or more rudders, (rings, or other suitable devices for direct- 
" ing the apparatus." 

The Dratvings show a vertical shaft, which sustains a small 
steam engine and the aeronaut's seat, and which has slits or 
forked parts that carry the pulleys, by means of which the motive 
power is communicated to two toothed wheels that actuate the heli- 
ces. Thetoothedwheolsrevolvcuponahairizontal axis between the 
helices, and gear with a toothed face wheel on each of the helices, 
thus imparting rotary motion to them in contraiy directions. 
Uthcr means (such as a hollow shaft and bevil wheels) may lie 
used to obtain the same result. The inclination of the blades of 
the hehces is adjustable, A propeller heli.\ revolves on a horizon- 
tal axis ; also a vertical rudder (" in the manner of a fish tad "), 
and & horizontal rudder (" in the manner of a bird's tail ") are 

■ iMiM;H. J)Mwi.« I 

A.D. 1H6I, September ^3.— N» 2377. 
JACOB,- JoBBPH (q cotamuniealion from C'irl Preafnkammer 
and Carl tVetiigfr). — " Improvements in the in«Ae til w\\k^v***^ 

" tus for obtaining and treating \iydnmBti ft0ia,w\4'Ca«wt"^\wi-- 
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" tion tbereof to rtuious purposes, parts of which improvements 
" are Bpplicftb}e to the miuiufacture of iron and steel." 

This invention conaiata in improvements upon, and new feature) 
connected with that set forth in Specification No. 593, A.D, 
18GI. 'I'he hydrogen Ja obtained by iiaaaing steam over iron ui a 
finely divided atate, and heated to a red heat, The oxidea of iron 
reBulting &om tbis process may be employed with advantage in 
the manufacture of iron and ateel ; varioua modea of effeoting 
this object are descrihed. 

The hydrogen goa " can be employed for lighting and varioui 
" heating and manufacturing purposes." Many applications of 
hydrogen gaa to theae pnr[>oses, and the methods of application, 
are treated of in detail. From the retorts the hydrogen gas ia 
conducted to the condenser, which is so arranged " that the gas 
" comes uninterruptedly in contact with water." A flow of wat«r 
is provided for this purpose. 

An illuminating gas is produced '* by mixing such gaaeoku 
" compounds which contain an excess of carbon with the hydl 
" gen gas." 

" [ employ hydrogen gas produced oa described, as 
" compound of the hydrogen with the illuminating gas for tl 
" filling of balloons." 

[Priiil<< <W, NoDmwinpi.l 

A.D. 1S6I, September 27.— N"24i(>. 
PH ILLIPS, JoaEFU Scott. — [Prot-itioiial Proleclion w 
Tills ioi'ention is for " enabling mankind to fly through 1 

"Its principle is contained in the propulsion of a plane again^ 
" the atmosphere by means of wings shajied like the hoof of i 
" ealf, (or any other animal) afiLxed to large light wheels, i 
" made of firm or loose flapping and bagging material, the said 
" plane being formed of wooden or iron framework atretched with 
" silk, or Bwlcloth, or other light material. These winged whecla 
" being caused to rotate by a spring in a model, or by the hand, 
" or by steam machinery, will flap aa they revolve, and renew an 
" imiiulae on the air compressed by the plane faster than the uid 
" air can poswhly recede horn the pressure, and therefore all 
" details being properly proportioned to the weight to be carried, 
" the machine with whatever it contains will necessarily be 
" upbi/me bj the air. 
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" The chief peculiarity of this my invention lies in the bug^ng 
■ and aa;(tpng hoof-ahaped winga, which in rototiiig through s 
' current of air bag and press on one half of the circle of rotation, 

* and sagg or flap flat as ihey pass through tiie other half. 

* Thus obtaining what lias never been had before, a whce) 
' rotating with winga in the air pressing on odg half of the circle, 
' and non-reaistiDg on the other." 

[Prinlfld *•*. No Drawinm.] 



A.D. 1861, October 10.— N" 2529. 
BROWN, David Stbphknh. — (Prooin'ona/ Prolt-elina only.) 
" Certain improvementB in propelling and sustaining balloons 
'' and aerial machines in the air." 

"The employment of ammonia and carbonic acid to work 
" engines, eimilar to steam engines, for the purpose of giving 
" motion to fons like screw propellers, with a view of propelling 
" and sustaining balloons and aerial machines in the air." The 
ammonia and carbonic acid, in the liquid or solid state, are placed 
in tubular condensers, The condensers are suspended from the 
balloon so that they drag behind upon the propulsion of tlie 
apparatus. The gases tlius produced are used in the engines, 
theii injected into separate receptacles in the balloon, the hydrogen 
or other gas being allowed to escape to make room for them. 
When the voyage is completed, the gates are to be pumped into 
condensers, so that they may be used over and over again. 

The balloon is oblong, the condensation of the gas in it is 
purposely sufficient to make it rigid enough to support a pro- 
peller in front and a rudder behind. The rudder acts vertinilly 
as well as horizontally. 

" When the austwning power is obtained by mechanical action 
" two horizontal fans or screws aie to be jilaced above a car 
" formed like a life-boat or canoe." Springs and the before- 
mentioned gas enguie su|iply the power. A vertical screw 
propeller is placed at one end of the car, a rudder at the 
other. 

The car, of inflated air-tight cloth, has rigidity given to it by 
means of condensed air or gas- The fans (made of cloth] are 
held in position by rings rendered rigid by condensed air or 
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"The changes of temperature and atmospheru! presanw t 

' will be encountered by the machine " " are to he maile availd 

' in augmentini; the motive power." 

[Printoi, W. Ko Dr«irtiig».] 



A.D. 1862, June I?.— N" 1786. 
CRESTADORO, Andrea. ~ " Improveineirts in obtaini 

" and applying motive jiower from rarefied «r and from w 

In this invention motii-e power is obtained from " 
■' sucking property of fire," till access to the furnace t 
outward air heinjj tlosed, cicept into the ash pit " through a 
■' 01" pipea connected with a rotary piston or pistons, e 
" of a paddle or fen wheel." In this arrangement the air t 
the combustion must pass through the pipe oontaiuing t 
wheel, and rotate the fan wheel, thereby producing motive p 
Another arrangement is to place the fen wheel in 
of the furnace and drive it by "exhaling action," 

The above-mentioned properties of fire are utilized in ' 
'' gating the atmosphere." An aerial machine consisti < 
furnace in which combustion is carried on and treated ai 
crplnined. The chimney expands and terminates in i 
vessel which contains rarefied air and forms the baUoon. !%« 
furnace rests upon a platform which conatitutca the car, and the 
base of the hollow vessel is fixed to the jJatform. The machine 
carries a propelling apparatus, consisting of vanes that arc 
■■ worked by the air-sucking faculty of fire " set forth above. 

The said fiimace may also l>e apjilicd to ventilate the decks of 
ships, to produce cold by the continuous ciurent of air that it 
causes, anil to treat " ores, metals, or other substances 1 
" fire." 

LPriBted, Oil. So DrawInK^] 
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A.D. 1863, April fi.— N" S67. 
I GEDGE, WtLLtABi Edward {a conuitunicalion Jram Pirrrc 
\jac</Ke> Carmien). — (Prom'sionoi Frolfcttoa oalj/.) " Improve- 
f" moatM in aerial niBchmea." 

" The car acting as bollaet holds the balloon in an alniuat 
" horizontal poEition. It contains the ateom boiler, the wateri 
" the coal," and uther appaiatua. Ascent to the fore part of the 
balloon la miulc bj a, rope ladder, which also holds the fore port 
of the car suspended thereto. The stern of the ear m suspended 
to the stem of the hrtUoon " by a pipe of aluminium, which con- 
" ducts the st«am to a machiiie fixed to the eame piece as the 
" bearing at the stem of the balloon." Tlie piston of this 
machine coniniutiicntes motion " to a shaft which traverses the 
" balloon in its entire length," and thus rotates the balloon. 
" Another tope ladder leads from the car to a eaae near the 
" machine, and another capstan or lever holdioK the two ends of 
" the rudder cords at the stern of tha car permits oblique diver- 
" gence to the nght or left. The body of the balloon is of ovoid 
" form, the small end posses first, and the large end " " supports 
" the bearing fixed to the machine, the ntdder, and the oblique 
" sails. These sails should present a surface of at least twice 
" the thickness of the balloon, so that in turning they will press 
" upon twice as much air as will oppose the end of the balloon. 
" These sails, however numerous, may be all closed simultaneously 
" by pulling a rope from the car during the progress of the 
" balloon, and on puUing another tope the catch which hcJds the 
" auls closed falls, and they open of themselves under the pressure 
" of the wind." 

" The balloon may also be constructed entirely in the shape of 
" a screw with the above ammgemeatB." 
[Printed, 4d. So DnwiD^] 

A.D. 1863, August 15.— N" 2028. (• *) 
LUDEKE, JoiiANN Ernst Frikuricu. — (Proristona/ Protec- 
tion oit/y.) " Improvements in the means of keeping cameras or 
" other apparatus steady when suspended to balloons." 

" My invention consists in. keeping cameras or trthw ■a.^^imft.Ma 
■ " ateadj n-ben suapemled to bBUQonaD.t tetlwTiilrtt.VMvcwi^aisi'^*^ 
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" etkrth, which is effected by inetins of a peculiar Brrangement of 
" two or mora ropes attached lo the ear of a balloon, so that 
" when the balloon is waving about the camera will be kept 
" comparatively steady." 

One of the ropes has ft weight attached, another rope ia ''fas- 
" ttned to the ground at one end li<f any suitable contrivance," 
and then pusses over a pulley to a roller or drum " for the purpose 
" of raisiotc and lowering the balloon, although otiier means for 
" obtaining the same result maybe employed in place of the 
" roller. By this ammgemeiit the camera will be ke|]t steady and 
" ID its place." The camera " may be raised or lowered by means 
" of a rope, and ia opened and shut by suitable mechanism ; or I 
■' can raukc use of a wire in connection with a battery for tl 
'' same purpose. I do not restrict myself to the use of acja 
" ciae number of ropes, aa they may be varied if c 
" necessary." 

[Trinlod.SJ. Dmwin*.] 

A.D. 1863, August 29.— N"L>141. 
WELDON, Walteb. — "Improvements in apparatus for 
'■ navigation." 

The balloons used for the purpose of this invention consigll 
" either a Iour narrow bag divided intErnally into separate ci 
" partmentd or celb, or, as will often be more con 
" especially in constructing machines of considerable aiie, any 
" desired number of distinct biigs is connected tojrether, some- 
" what after the fashion of the carriages in a railway train, but 
" nnth little or no interval between each bag and the next. In 
" either c^se the construction must be such that the machine, 
" when all its cells or compartments are distended with gas, shall 
*' be cstemally of the shape uf a cylinder of considemblj greater 
■■ length than diameter, and that the cells or compartments oi 
" which it consists internally shall each be longer in the direction 
" of the diameter than in the direction of the length of the 
" cylindrical mach)i.e as a whole." " With its cells all filled with 
" a gas lighter than ntmoEplicric air, hut having no communi- 
" cation with one another, a machine constructed as above 
" described will float in the atmosphere horizontally, or with tfae 
" longest a.xia porallc) to the earth's surface, and n-ill » 
*■ capable of b^ag propelled and steered." 

ntiotcd.U. A'o Diaving*.} 
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A.D. 1863, October 23.— N" 2620. 
TARKER, James. — " Improvements in tlie application of steam 
* combined with air as n motive jiower, and for othei pBi- 

Supcrheated high- pre anire steam is used, in one or more jeta, to 
>r drive air into or through one or more air pipe noEilea 
■ into one or more pipes communicating with a receiver from 
X the steam and air is to pass to a steam cylinder or cylin- 
I ders. The wr in its passage to the cylinder or receiver becomes 
f healed by the Bteam, whereby an increnae of motive power ia 
obtained. After it has been nsed as a motive power, the com- 
bined steam and air may be emjiloyed " as a warm blast to the 
" furnace ;" for this purpose it may be first passed " through 
" gas tar, parafin, petroleum, or liquids of a like nature, it will 
" absorb a certain amount of the BamBj and may then be passed 
" to the furnace to be applied for heating the boiler." 

■'In cases whcru it is important to reduce the weight of the 
" engine as much as possible, as for carriages for the common 
" road and for balloon propulsion, 1 propose to use bellows or 
" similar apparatus in place of the usual metallic cylinder and 
" piston ; when applied to balloons the hot air and steam after 
" being used as a motive power may be further used either alone 
" or with gas for inflating the balloon." 

'ITie application of this invention to balloons is not mentioned 
in the Pinal Specification. 
LPrinted, 4d. No Drawinpi.] 

A.D. iaG3, November 24.— N° 295^. 
NEWTON, William Edward (a conmunication from Eiigait 
Godard). — (Prorisional Protection only,) "Improvements in 
" balloons or aeronautic apparatus." 

This invention relates to tile Montgolfier balloon, hut some of 
the improvements are applicable to gas balloons. 

1st. An ur-heating apparatus (in which is burned straw) is placed 
in tlie car. The heated air is admitted to the interior of the 
balloon through suitable valves. "The air-healing apparatus 

I" consists of a cylindrical vessel made of sheet iron and snr- 
" rounded by outer casings through which air may circulate," 
Through the spaces formed by these casings is made a fire da<n 
oommunicating with the interior ol l\ie ap^a^Xvift. 'W\t wsnv- 
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baetihle matter ia suppartecl hy iron bus, and the ash pun n 
be raised and lon-ered. Below tlie H^d bars " is a perfoe 
" truncated cone throuffb wblcb air passes to the bumiag fi 
" A door is made in the lower port of the apparatus for tbe 
" purpoae of obtaining access to the int«rior. Above the fire- 
" placeisanotherperforatedtruncatcdcone.butiDvertcd; thrauf^h 
" this the heated vapours pass up from the fire into a vertical 
" cylindrical chamber ivhich conunuiiicates at Its upper end with 
" the interior of tbe balloon." 

2nd. "The employment of an elastic rnpc for the anchor." 
The elastic part la secured from too great strain bj being combine'l 
with an ordinary rope. 

3rd. "Adapting to the inflated balloon a parachute, which, 
" when tbe huUoon deacends, mil open and check its downmrd 
" movement. This parachute is adapted to about the equatot at 
" largest diameter of the inflated part." 

[PriQtad, U. No UnfflnfOi,] 



A.D. 1863, December 29— N" 3284. 
DESAhVr MARTIN, Hk.vry Reda.— (Propmoao/ Proteeii 
only.) " Improvements in apparatus for aerial locomotioi 

1st. " An apparatus baling a respiratory action which givci 
" an ascensional momentum." 

2nd. "An apparatus of propeller wheels" combined i 
to " enable the aeronaut to move and guide himself in 
" direction." 

"The inflational apparatus" or "hinga" "consists oi 
'* inflatable bags composed of any light suitable material, prc- 
" aenting the appearance of flattened half rings." To the upper 
and under surfaces " arc affixed tight thin rigid Irames, the upper 
■' tnme being left free to rise and fall with every inflation end 
" eoUapsion of the said hags." Tbe "iungs" are fed with hot 
air. 

The propeller wtieels are moved by a hot-air engine. Gne pair 
of propellers may be in the foie port, another in the hinder part 
of tbe " aeroalatical apparatus." 

" These propellers are to be in the form of heUxes, more or teas 
" inclined to the plane of the horicon. The propeller shaft is 
" turned by means of a pair of cogged wheels which are in 
"emnmanicatioa with the hot air eDfi,\ne, by whose ^wer they 
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" ore made to revolve. The action of thetc wheels 
" what is termed the -planet nnd satellite ' motion, the propeUer 
" being in immediate couiicctLoii with the * satellite,' the whole 
" presentiiiK a comhination of movements resemhiiD); the actionH 
" of a man when in the act of ewimming." 

When the aeronaut is raised and supported in the air by tie 
action of the " lunga," the peculiar movemont of the propellers 
" enables the aeronaut to regulate and accommodate the machine 
" to the eiigenciea of his position.'* 
[Printed, id. No Drawtu?».J 



A.D. 1864, February 4.— N' 29H. 
DAVIES, George (a coinmunicalton fraia Frrdimmd Charles 
Hoitore'Phil^ped'£tternoj. — "Improved apparatus for bcilitating 
" aerostation." 

The said apparatus imitates the movemeuta of birds " to obtain 
" the direction (or managcTnent) of aerial flight." The act of 
Hying is said to cooaist of " equilibrium, direction, and impulse." 
The action of ivind upon the extended winfte and tail, inclined oi- 
not, producer the " sailing flight," in which the position of the 
centre of gravity eierciaes considerable influence. " The ordinary 
" flight" is imitated by three movements to the wings (vertical, 
horizontal, and torsional), tUree similar movements to the tail, and 
a movement of the centre of (jcavity ) thaae seven movements are 
accomplished by the wioRs and tail being respectively connected 
to the car by an articulated Joint capable of moving in any direc- 
tion; a circular slide enables the wings to move backwards and 
forwards, and the centre of gravity is shifted by the position of 
the aeronaut. 

The Drawings show an agiparatua for " reproducing " the 
" sailing flight," in which the wings have a " flapping " move- 
ment, as well as a movement round a honzontal axis, and in 
which the tail has the movements referred to in " the ordinary 
" flight." The iirame cartying the wings is hinged to the top of 
the car; the two side rods of this frame furra 
which the flapping motion takes placeb^■TOfta»^^A■N.■>^<s'C^aa.^,'sf>**■ 
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fua-ai pulleja; the hingo of the frame furnishes the other move 
ment of tlic wings. The tail is on a. universal joint which L 
worked by another universal joint connected to the first bj ft 1 
lectauKular frame. By means of hand wheels, handles, and screws 
the whole of the mechaniam ia worked hy the aeronaut and is 
under his guidance. 
[Printed, 1». Dmwing,] 

A.D. 186J, March 9.— X" 591. 
BROOMAN, Richard Archibald (a comiminicatiou 
Pierre QueH/in).— (Proowionoi Prolfclioa only.) " Iraprovt 
" in balloons and in apparatus connected therewith." 

A number of persons ascend " in balloons secured to npii 
" on the ([round by ropes caused to run out and in b 
" convenient appliances," Although only one balloon may 
employed, it is preferred to work two balloons in conjunctioji, 
with the other, one of which ascends while the other is dcscendii 
The rope by which the said Imllnona are connected 
motion by " the aid of a large roller, round which the rope 
" wound, and from which it is frve to he ran out its whole Icnj 
" in cither direction." The two balloons are kept at 
distance from each other. " The rope may be worked by 
" of pulleys and rollers placed below the platform from whicn. 
" the car is entered, so that the rope may be kept in a vertical 
" position as far as may be. This ajipar&tus la contained in a 
■' construction of masonry. The ropes which support the balloon 
" and the car and the holdtng rope are all united to a cylindrical 
" spar, on which they are free to move, in order always 
" tain the car in n vertical poaition." 

The balloons are formed of a strong outer envelope, which 
encloses one or two others of lighter fabric. The network of ths 
balloon may be prolonged in cords, to combine the network itself 
with the envelope, and the envelope, thus consolidated, may Tie 
terminated by a circular frame which is connected " to the centre 
" of the cylindrical »|iar by mechanism, which regulates the strain 
■' by a strong spring," Air is in the lower part of the envelope, 
separated from the gas in the upper part by an impermeable 
diaphragm. Suit«bte valves are provided. Other details are set 
forth. 
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A.D. 1864, MBrch 24.— N" 743. 
GEDGE, William Edwabo (a communicatioH froia Pierre 
Jacques Carmien). — (Prodsional Proleeiion only.) " An improved 
" aerisi machine," 

The balloon of the machine ia cylindrical, "termmated at its 
" Btern by a spherical cap, and in front by a cone," The envelope 
is applied to metallio " circles," which are strengthcnDd by steel 
wire ties " attached to the axle of the balloon." This axle ii 
longitudinal, and supports " a skeleton frait)ii))( " by means o 
" two vertical pieces." The framing is strengthened by steel 
wire ties. A shaft is driven by a ateam engine supported in the 
centre of the said skeleton framing or car ; by means of pulleys 
on tbe driving shaft, and cords that pass " in grooves made in the 
" circles or rings of the balloon," axial rotary motion is com- 
raunicatcd to the balloon. Air maybe blown, at pleasure, into 
two hemispheres, placed respectively at the two extremities of the 
balloon i the bellows for this purpose is driven by the engine. 
'■ In front of the cone on the fore part of the balloon ia placed the 

The machine acts as follows ; — Tlie balloon, fiUed with hydrtf- 
gen, having risen, and the sails being in the proper position, i 
rotary movement is given to the balloon and it " advances by the 
" effect of the rotary motion of the awls in virtue of the difference 
" of the resistance and the force." The emptying or filling of the 
aforesaid hemispheres with air causes the ascent or descent of the 
apparatus. "To aid in ascending and descending two archi- 
■' medean screws are placed in the car, and are turned in one or 
" other direction at will." 

[PrirUsI, JJ. NoDriwingB.] 

A.D. 1864, August 9.— N" 1982. 
CLARK, William (a commmication from Alexandre Marie 
Qvinrf, and Achille Baadnvin). — " Improvements in tlie manufiBC- 
" ture of india-rubber halls and other elastic recipients, and in 
" the valves applied to the same." 

1st. The application to the said balls, &c. of "self-acting 
" internal means for closing the same." Tfaey are filled and 
emptied by the same opening, which the pressure of the contuned 
fluid serves to close. 

2nd. "The employment of india-rubbet valvea « 
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" Wse ot Buch material a! greater or less thickness perforated at 
" the centre, and furnished n-ith a. tongue piece, also of india 
" rubber, which is caused to adhere to the internal face of said 
" base piece for a portion only of its surface, the remaining part 
" forming a valve, closing the orifice before mentioned." This 
valve is vulcaniied at the aainc time as the ball to which it has 
been previouslj applied, and si> unites the whole together. The 
valve maf, in cert^n cases, consist of a single tongue, applied un 
the icaide of tlie hole in the ball. 

3rd. The application of these valves " to all kinds of recipients," 
and among the rest "to air or gas bulls or balloons." Thelattei 
appUcatioii is not raeationed in the Provisional Specificatioa. 

4th. To inject the air or gas a mouth-piece, having a short 
tube with a side opening, is used, the tube being inserted info 
the \'alve orifice. Instead of using the moutli tn inflate the I 
a small India rubber ball with a valve to it ran}' be fixed on to4 
Raid TDOuth-piece. 

5th. Producing designs or inscriptions "on the vulcam 
" india-rubber recipients." 
[PrinWiW. DriHinK.J 

A.D. I8C4, August 15.— N° 2030. 
BROOMAN. Richard Abchiuald (a commKnicalion frm 
Charla Edmond Francis Couturier). — [Provisional pTotectio»^ 
onlg.) "An improved aerostatic macliine." 

"This machine niaj bo used for travelling tluYiugh llie air, or 
" as a toy. It is composed of a hollow body, with extending 
' arms concave below, and with a horixonto) tail concave above. 
" It carries a screw when used as a toy. 

" When used for travelling through the air the body is in the | 
" form of a bssket for containing the aeronaut; the arms i 
" fixed for a distance from the body and terminate in wings 
" flappers. Springs are fitted at the connenlon of the win 
" and anus, and by means of cords the aeronaut works I 
" flapiiers, and may progress even against the wind, 

" When as a toy, the body is in the shape of a bird, and tbt I 
*' arms and wings arc fixtures ; and rstcnding upwards from ths I 
" body is a rod, which carries a screw moveable u|H>n the rod; I 
" the air causes the rotation of the sorenv, and wries aloi>K ttat I 
« toy.- 

mioM,U »uDnirtag*.] 
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A.D. 1864, September 14.— X" 2245. 
HAMMOND, Thomas Rvsni.B.—{ProBuioual Protectioti not 
altoietd.) " A netr sjitem or mode of trmiBpiirtatioD of puckof^g 
" or other objects from oue jilace to another, hy land, by water, 
" or in the air by instantaiieoiiB or hj graduated speed." 

" This invention caoBistg in the s,pp!icatii»n of indi»-rubl>er, 
" prapalj vuliunized to the soft or elastic state, as a meatis uf 
■' rapidly taking away ami carryinft from one place to another," 
" of any object attached to uud rubber while in a state of 

To transport on object across a piece of ivater, a Gohd cord of 
Tulcanixed India rubber of suitable size has ita entire length pro- 
tected by a fixed tube, and has osg end firmly fastened at a point 
which is Gnfficiently inland ; the other end of the cord Is " lolidly 
" attached " to a topo corresponding in length tothat of the space 
to he traversed. The free end of the rope being carried to tbc 
opposite point nf land, its entire length is there wound upon a 
wheel "by moans of a stationaiy steam engine until tbe end of 
" the distended rubber cord should arrive." The object is then 
fastened to the "rubber cord," the rope remaininjt attached 
thereto, tbe rope is allowed to go free, and tbc object ia conveyed 
across the inten'ening space; the "rubber cord " thus regains its 
original position, and is ready to be brought bock by the rope for 
the transportation of another object or package, 

Balloons may also be transported by means similar to that 
above described for water carriage. 

"Graduated speed is accomplished by simply graduating the 
" size or thickness of the rubber cord to the weight to be trans- 
" sported, and the speed desired." 
(Prinled,*(. IioDi»wiag.O 

A.D. ISfit, September iO.—N" 22S!t. 
MENNONS, Mabc Antoine Frak^ois (a comrnvniealion from 
Guilarf tie Scrape, and Nieolag de Telescieff). — *■ Improvements 
" in aeria! navigation, and in the apparatus connected tlicre- 
■' «-ilh." 

These improT-ements are based on the employment of certain 
stationary or moveable concave surfaces. 

One mode of aerial navigation is based upon the princij^e of 
reducing the velocity of a falling bod^ ol * ^^w\ ■«to^!&. '^ 
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increMiDg and forming its Hurfaces so " as to (iroduce the roaxi- 
" mum amount of resistance " to the air, and thus to reduce the 
amount of power required to auatain the falliiijt hody. To dis- 
place in the air a heavy body, the aaid surfncM are lapable of 
heiOR changed at will fi:om one angle to another, and they can be 
acted upon by a motor of sufficient jiower to overcome the resist- 
ance of the ur in the direction of its movement. 

'Vhe horizontal displacement of heavy bodies provided with 
certain stationary surfaces constitutes a aeeond mode. The Bur« 
faces are three in number, inclined at angles determined by tba 
decomposition of the forces acting upon them. 

The horizontal displacement in the air of heavy bodies provided 
" n-ith wngs or moveable surfaces of a particular form, andwitll 
" a spring tending constantly to draw these ivinga towards tl 
" body, constitutes u third mode of aerial navigation," 

The Drawings show a machine conatructcd according to thA 
first mode, which has a motive engine, fixed surfaces, a horizontal 
rudder, weighted regulator, screw, and vertical rudder, 
machine is also shown " with moveable winRS Intended for tho- 
" bwisport of one person who servea aa motor," 
[Friawd, U. HI. Dmwlngs.J 



A.D.18C5, April l.—.V 930. 
HAENLEIN, Pavl.— (Proewiona; Profecfion oaty.) " Imprwe- 
" menta in navigable balloons." 

1 St. Giiing to the " aerostat containing the buoyant gaaea the 
" form or shape of a jioraboloid, clypsoid, hyperboloid, or some 
" form approaching those figures." 

2nd. One or more rudders or steerbg vanes (the light frame or 
frames of which is or are covered with ailk) is ur are applied to 
the balloon. A screw for horizontal propulsion (mounted on a 
lioriiuntal shaft) ia placed in front of the balloon. Below the 
car is placed a smaller screw for regulating the altitude of the 

Jrd, The gai engine is applied to the propulsion, botit hori- 
lontolly and perpendicularly, of balloons in general, or of the 
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shafting connected respectively with the before-mentioned screiva, 
and thence of the balloon itaclf, either horizontally or vertically 
acconiinji to the screw wbieh is in connection with the engine 
shaft. The engine ahown is a cylinder and piston engine that 
works a crank shaft, on the axis of which the eccentrics for giving 
motion to the valves are mounted. The principal working puts 
of the engine ore constructed hollow. 

4th. The gas for propulsion is derived directly from the 
aerostat, the space thereby rendered vacant being made up by the 
forcing of air into a " compensating " balloon placed inside the 
larger balloon or aerostat. The discharge of ballast oompensates 
for the loss of buoyant power. 

fith. The propeller is of the helical form, but " puddles or some 
" combioation would answer the same purpose." 

[PrinteU.fti, Drawing.] 

A.D. 1865, April 12.— X" 1037, 
ROTHLEB, GustavbWilhelm.— {ProBuiDnflIPro(ec(ioii(m/jf.) 
" A new apparatus or mechsaism for flying through the wr." 

A strong but light fmiiiing suirounds the body of the person 
who is about to fly, and is attached thereto round the waist. Two 
elastic reservoirs of hydrogen g»s are attached to the framing, 
one on each side. The framing is prolonged in front and behind 
to a distance of from six to ten feet. A " windrose " in the fore 
part consists of a strong but light fhiining, " divided into arms 
" like the sails of a windmill," mounted on an axle ; this is of 
use when flying affainat the wind, and is covered with canvas. 
The arms rotate and cut the wind. The rudder at the hinder end 
of the framing consists of a revolving wheel with feathering 
spokes ; this is worked by cords. 

The wings are composed of light steel or iron ribs covered ii-itii 
canvas -, they may he from five to eight or nine feet long, are 
attached to the framing "by elastic bands passing over pulleys 
" attached to the framing, and are kept diattnded by steel springs ; 
" their motion is accomplished by means of spiral springs 
" attached to the ribs or framing, and under the control of the 
" person flying, who works them by the motion of liia arms ot 
" his body. The wings 1 form so as to fold up when not 
" required, and so as only to expose a portion of their surface if 
" found sufficient." 

(Printed, 4i/. No Bnwliisi.] 
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A.D. 1865, April !7.— X» 1073. 
MATTHEW80X, Jambs Jons, and 8CHLEE, HBt\RicH 
Louis Rudolph. — (Proviiional Protection only.) "Iinprovc- 
" menta in rotatoiy aerisl swings." 

"This invention rctatea to swings which rotate in n vertical 
" direction upon nn axis mounted horisontally in vertical snp- 
" ports or standards, and consiats, first, of an improved me- 
■' chanicnl arrangement for imparting rotatory motion tliereto, 
■' Hitherto swings of the above description have had rotatory 
'' motion imparted thereto hy means of one or more tvinch handles 
" fijied in a direct line with the axis of the swing, and for that 
" purpose a high stage was required for the person or persons to 
" stand on for importing rotatory motion to the said winch handle 
" or handles. We propose to dispense with the above-mentioned 
■' atoge. and to impart rotatoiy motion to the aiis of the swing by 
" the following means : — Upon the ground and concealed witliia 
" an ornamental Swiss cottage, we arrange a system of wheel- 
" work worked hy a winch handle, and in conDcrtion theretritb 
" we arrange a, pulley, over whioli and also over another pnlley 
" fixed on the axis of the swing we pass an endless band 
'' chain, by which we transmit rotatory motion tmn below to 
" swing above. 

" A further improvement in rotatory aerial swings consists 
" adapting over each of the several ears of the swing a small 
" balloon having ein air-tight covet fixed over a light (nunework, 
" and either inflate said balloons or not, as maybe desirable. The 
■' use of these balloons is to allow the wind to art thereon, and 
" awiRt in turning the swing round upon its axis of inotinn, and 
" if inflated to reduce the weight of the siving when in use, and 
■' make it move with less exertion." 

[Trintcd, td. 7ft> Dnwlngi.] 

A.D. 1865, July 28.— N" 1953. 
LAROCHE, Lbon Paul, — {Pronrirmal Proleetien ■»! aUomed.) 
" Improvements in fire engines and hydroulio maobtnra." 

Fixed at the lower port of the piston of a pump " there arc 
" nietollie plates or pistes made of any other raaterial ; those 
■' plates ought to Iw made very thin, and shaped like ths blades 
" of sh>ri>-edged and [loUshed razors ; they might be substituted 
" by conic- jiointcil needles made round, square, or triangular, or 
" atjfotlieTibape (hat might be thou i^lit proper to the matornJs." 
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TTie DrawinKS also represent a liouble-action [liston, furnished 
on bodi e]des with nlged plates or shupened points. These 
edKed platea or sharpeaed points are Itkccriae represented as a 
constituent part of a forge " blow pipe," and of a pair of liellows. 
The description of the "raisinn power of b pump" seems to 
show that the inventor relies upon capillary force as the princijile 
which is carried out by the edf^ed plates or sharpened points, 

" Ills principle adopted in Loroehe's invention may be applieil 
" to every description of aerial machines, and in inflating bal- 
" loons, in which cme the interior part of the canvas mnat be 
•' furnislied with small conic cords or stringB, made cither of 
" silk or cotton. The canvas or mateHal the balloon is made of 
" must be about 40^/, stronger, in order to resia* bearing. The 
" blow pipe and inside parts already set in motion by the work- 
" ing or motion must be provided with conic sliorp-pointed 
" plates or needles." 

The said principle con be applied to "aerial machines rcqairing 

[Printed, flii. Dnvin^] 

A.D. 1365, August 2B.— N" 2'20tf. 
BONNEVILLE. Henbi Admirn- (a communicotion from 
Charles Edmond Francis Coalurier), — {Prooisional Proteelion 
o«iy,) " Improvements in the construction of flying toys, also 
" applicable to other purposes." 

"For toys this construction ism follows: — Wings of suitable 
" Mae, made of thick paper orcardboard.areattached toa central 
*' body of any required form, and of proportionable weight. The 
" whole is disposed so that the centre of gravi^ falls near the 
" front part of the body, and the crtremities of the wings are 
" bent slightly backward and downward. A rudder is placed at 
■' the hinder extremity of the body, which servM to aid its flight. 
" When tliesB bodiea are wished to fly rigidly, that is, with only 
" the amount of play on the wings to bo obtained from the 
" elasticity of the material, the body, tail, and wings are fixed in 
" the same plane, and form one right line ; but when the wings 
" are wished to flap to imitate the movement of a bird's wings, I 
" make them hinged to the front and upper part of the body, 
" and give the front part of the body an inclined plane down- 
" wards, its centre a horizontal plane, and the tail an ioclinatioi 
" upwards. I also control the ftap\>mg ot ftie, Vvq^'s.'Vi ^■Otai»&, 
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' a piece of wire, or other suitalile means. When the principle 

' is intended to he appUed to a parachute, the wings would he 

' made of silk mounted on a aultahle framework." 

[Printed, W. KoDnHriuga.] 



A,D. 1865, December !!».— N»32S3. 

CLARK, William (h communicotioa from SoloTnoa AndretesyM 
" Improvements in apparatus for aerisi nBvigation." 

" Three aerostats of a cylindrical form pointed at each c 
" are jointed together by a memhrane or liiaphwRm at 
" longitudinal c(|uatora, covered by a net, from which four r 
" of cords extend to a lonj; and namiw car suspended below ti 
" centre, the haihwt and aeronaut beinR in the oar. It osoendS^ 
" and descends on inclined planes in the atmosphere, becauM at 
" its form or construction, whenever it is jKiised obliquely. The 
" angles of inchnation are produced by the position of the aero- 
" DDUt in the car or the removal of other weights, and i 
" steered by a common rudder. To navigate the air with 1 
" vesselit is only necessary to step to the rear end of the car. 
" elevftting the bow five to ten degrees, and by throwing i 
" little InUast she will go ahead on the ascending plane. \' 
" she has ascended as high as the aeronaut wishes to go, he r 
'* one of the valves and discharges some gas, at the tame 
■' stepping toward the forward end of the car. which will de 
" the bow, elevate the stern, and so change the angle of in< 
" tion, when she will go ahead on the descending pbne." 
action is continued, even against the tvind, until the aero 
wishes to descend. 

There arc descriptions and Drawings of balloons upon thii] 
principle, of varioussiies and shapes, and particularly of oi 
" she appeared on the -Ith of September 186.')," which had an] 
ascending power of more than two hundred pounds. 

" An angulometer" consists of two grooves, between which MM 
nmrble runs on the curved bottom of the car, and thua indicatu J 
the angle of the car to the horizon. 
tPrtotcd, lOrf. Dnwlng.] 



AERONAIITICS. 

1866. 

A.D. 1866. April 23.— N» 1143. 
BUTLEK, James Wii-i-iam. — {Proviiioital Protection ou/i/.) 
" ImprovementB in Eieroatatic apparatus." 

A large light frame ia btnged to the back of the person BCross 
I the shouldera, " the ujiper edge of the frame beiug nt about that 
' level," " the lower edge being secured by straps bo that the 
' surface shall take and maintain any particular anf;le or incline 
' desired ;" this surface gives " the aacending power." Two 
light standards rise from this inclined surface, and " pinions " we 
jointed thereto, one to each ; these pinions or wings " are held 
" and pulled upwards by cords and indiO'rubber springs stretched 
" between them. The pinions consist each of a long light &tni, 
" either curved or otherwise; the stem or Joint ia adapted for the 
" operator to grasp in his hands (one in each hand), while through- 
" ont its length it is furnished with a series of stretchers of whale- 
" bone extended in the backward direction, on which stretchers 
" and arm silk or other light material is diBt«nded by imparting 
" an up-and-don-n motion to the arms, the elastic stretchers wUl 
" he deflected, and the whole aurfacc inclined by the pressure on 
" the air, and will produce a tendency to forward motion." The 
operator pulls tlie pinions downwards, and allows tliem to rise 
by the force of the before-mentioned springe ; a tendency to up- 
ward as well as forwiird motion is thus obtained. To acquire 
power for rising, tile apparatus (on a carriage) is allowed to tun 
quickly down an incline. The operator (according to another 
plan] may cither jump from an elevation, or be pulled by a rope 
" at a great velocity through the air," 

CPriiited, iiL No Dt»wingi J 

A.D. 1866, May 29.— N« 1497. 
BOYMAN, BtCHAKD Boyman. — " Improvements in propelling 
" veBsela by the reaction of water, and in the machinery for the 
" purpose." 

The Bllusions that are made in this Specification to aeronautics 
are: — 1. That the "scieuoo for pro|)ulsion " treated of in this 
Speoiflcfttion " is the science of tiio future for propulsion in air 
" and water." 2. " That the principle of reaction will be the 
" only method of propulsion on land, w 
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Thia invention consists '' in ptopclUng vessels bjr the reaction 
" of water aa a, substitute fur the padJIe wheel and screw." 

The novel features of the invention are : — 

let. " A propelling pipe for reaction propulsion, with its mouth 
" towards the bow, fitted with expanding and contracCiiig 

2nd. " The Bame submerKed [iropelliDg pipe n-ithout valvea " 
under certain ciicumstaucef. 

3rd. " A divergence of pipe at each end for the easier entrance 
" of the water, and to prevent the formation of the coDtracted 
" vein at entrance." 

4th. '* The contracted vein for reaction in combinatiOB mtl^ j 
" open entrance fur the water." 

5th. A " permanent contracted vein nozzle," " either fixed Oi 
" moveable," " in combination with another entrance for Ibe 
" water, and expanding and contracting valves." 

tith. A certain " method of working the expanding and i 
" tracting valves." 

7th. A certain " method of getting the outside or large cam M 
" hjdro-propellera, single or double-acting ;" " also the 1~ 
" boxes and connectiona to reduce leokage ;'' also an ' 
" cam, not by itself, but in combination with six or mon 
" propelling pipe, and contracting and expanding i-alvcs.*' 

Sth. "Six, eight or more floats in the propellEr," by * 
arrangement " a small angular entrance and curvature to reduce 
" the friction of the propelling water " are obtained. 

9th. " Tbe application of a horizontal or vertieal propeller, 
" partly protruding through the sides or beneath the vosMl to 
" work in propelling tubes outside." 

loth. Certain " aide rudders and aafety repuring valves." 

11th. " 'I'he general combination uf the different porta and 
" projiurtiona " of this invention. 

lb an " amended Disclaimer and Slemorandom of Alterataon." 
dated Oetol>s ^Ut. 1S67, tbe patentee diaclaima the eighth and 
ninth features of the mvention, ant! makes sundry altsationB. 
in tbe said amended DiKjlnimer and Memorandum of AHa«tion 
DO mention is made of tbe applicatioji of tbe invention to the 
propulsion of veasel« in the air. 

£BpeciO«ulan printed. It. Ed. Dnwiogi. Diaclaimer prinM. lOii. 
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A.D. laee, June 7^ti' 15/1. 
f WENHAM, Francis Herbert.— (Propirio»a( Protection mi).) 
" Improvements In ftiiparalus for aeriftl navigation." 

ovel airanRBment of surfaoes, placed one abovn the other, 
i "kept in parallel planes by meana of cords, or rods, or webs 
Fren fabric." Each, aiuftca is made of silk, or other light 
lateHal, itretched in a ftame or by other means. " The long 
edges " of the aurface are placed "' foremost in the direction of 
tion." Thifl Bjatem of surfaces is arranged aliove a " suit- 
le structure for containing the motive power.'* If manual 
f power is employed, the body is placed in a horizontal position. 
" The arms or legs work a slide or treadle fiaat which the eon- 
" necting cords convey a reciprocating motion to oars or pro- 
" pellers which are hinged above the back of the person working 
" them. The oars extend out sideways, each consisting of a gpar 
" at the end of wliich is a fabric stretched by ribs resembling 
" the wing of a bat. Several persons may be placed side by aide 
" and work the treadles together. If the machine is held against 
" the wind with the planes slightly inclining upwards it will be 
" raised. The treadles are then to he worked in order to con* 
" tinue the motdon. If there is no wind a start may be obtained 
" by loivering the legs beneath the machine and running down 
" hiU ; or the machine may be laid on a carriage running down 
" on incline or drawn forward by some temporary motive force; 
" if a sleam engine or other motive power is employed one or 
" more screws or rotary vanes may be applied for propelling tlte 
*" macliine.*' 

[Printed, 4d. No Dmulngs.] 

A.D. 186C, September 2tl.— N- 2.189. 
BOULTON, Matthbw Piers Watt. — {Provisional Protfclion 
only.) " Improvements in apparatus for employing the motive 
" powerof jets of fluid." 

When a ship or vessel is ta be propelled through w'ater by 
means of this invention, the said ship or vessel "carries within it 
" a vessel in which aeriform fluid is generated or contained under 
" pressure, and a jet of fluid issues from a nozzle or orifice com- 
*' municating with this vessel;" by issuing into the water at the 
hinder part of the ship in the direction in which the snid ship is 
to be propelled, the jet " produces & cunetrt <JL fittja ^ian i 
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" in like direction." The current thus produced is " so defl 
" 03 to be turned bftckward, sii as to quit " the deflecting si 
" in a direction contraiy to that which it had before impingi 
" on the aui'face." Tlie pressure eiertod by the current a 
surface on which it impinges and by whidh it is deflected pro])l 
the ship. 

When a veaael is to he propelled through the air, "the jet 
" jets of fluid should issue into uir and set air in motion, tl 
" action of the current produced being similar to that previoi 
" described. The fluid issuing from the jet or jeta nii([ht ben 
" plied from lubstancea which Uisengaffe gas rapidly when hea 
" The motive power of the jets being employed to produce n 
" forward motion, the necessary elevating force might be obta' 
" by the use of inclined planes, surfaces, or vane 

This invention ma; also be applied "to the production of 
" rotary motion." 

[yrinl*d, W, Ko Drawings.] 



A.D. 1S66, October 30.— N" 2803. 

'iKKS Wjitt. — (ProM«"«wi Prol, 
apparatus for employing the 






BOULTON, Ma- 
only.) " Improvements i. 
" power of jets of fluid." 

In applying this invention to the propulsion of vessels tl 
water, the ship to be propelled " carries within it a veaael ic 
" aeriform fluid is generated or contained under jiressure, and a 
" jet of tbia fluid iaaues from a noEzle or orifice communicating 
" with this vessel ; this jet issues into water supplied from the 
" water outside the ship or vessel, and seta in motion a current of 
" water moving in the same direction as the issuing jet. The 
" current thus produced impinges on a curved Burrac« or flowa 
" through a curved channel by which it is deflected, so that it 
■' flows an'ay into the water outside the vessel in a direction con- 
" trarj to that in which it is desired to urge the vessel, or nearly 
" in that direction. The pressure exerted by the current on the 
" surface or body by which it is deflected propels the ship or vessel. 
" The current before impinging on the deflecting surface or body 
" may move through a passage or passages in which its velocity 
■■ is reduced and a portion of its vis I'iva converted into pressure 
" or potential energy, so that it may act on the Burface partly hy 
i*, and partly by vi« viva," 




' If tliia invention is applied to tlie purpose of propelling vea- 

lels or bodies moiing through the air then the jet or jets of 

' fluid sliould issue into air and set air in motion, the action 

' of the current or currents produced aa a means of propelling 

' the vessel being similar to that above described." 

tFrinMd, ill. Ho Snviaga.} 

A.D. 1866, December 12.— N' 
BOYMAN, Richard Boyman. — " Improvementa in applying 
" jets of steam bj action and reaction to propel vessels and aerial 
" conveyances, with other improvementa in the latter and in the 
" machinery for both, parts of which are BppUcable for other 
" hydro and aero purposes." 

The portion of this Specification relating to aerial navigation 
bets forth the present state of the subject in general, the power to 
be used, and the fuel to generate that power; also formultp 
respecting the aerostat, and machinery to work, the said aerostat 
or "gaaeouB envelope." 

The chief applications of the principles enunciated by the ia- 
veotor are :^ 

1st. The use of a " gaseous envelope for aerial navigation " of 
the shape of a cylinder \ritb conical bases. 

2nd. The propulsion of aerial machines by the application of 
hydrogen gas to that purpose. The gas forms "the generating, 
" elevating, and renewing power." 

3rd. ■' A separate gaseous receiver " is used " when it is desir- 
" able to keep the generating and elevating power apart." 

4th. Aerial machines are propelled " by making the element of 
" resistance, air, the means of overcoming it by reaction." The 
air, for this purpose, is set " in motion for reaction by jets of 
" steam and hot air acting in equivalent or other reaction tubes." 

5th. Aerial machines are raised and depressed "by reaction 
■' tubes " called " elevators and depressors;" " also by moveable 
" ballast to keep the machine at the required angle for such 
" imri>ose." 

6th. Aerial machbes are steered " by side rudders or reaction 

"th. " The general combination and proportion of ports, as 
" means to ends, for aerial navigation." 



AERONAUTICS. 

The Drawing show an aEroBtnt (of the »hape set f<nth in tho 
1st application] snpportin); a car or G&loon thtt contains the 
aeronaut, crew, and passengers ; also the steam iipptntus for pro- 
pelling, and the machinery to work tile side rndders. The high- 
pressure atcBin ii obtained by means of a boiler, in the furnace of 
which a mixture of hydrogen gas and air is burned ; the steam U 
utilized bj passing it throuj^h a steam jet intri a tube of coiw 
siderable size (called a reaction tube), and out into tlie air. Tt^^ 
directioa of the exit from the reaction tube may be altered so iH 
rither to propel, raise, or depress tbe machine. ^| 

The patentee refers to the SpedficatioBi of former Letten 
Patent granted to him, Noa. 1156 (A.D. 1960), and 1497 (A.D. 
1864)), and also to several Specifications of other inventors, which, 
however, do not relate to the subject of the present series. 

Referencee to books, letters, and philosophical papers, aba cal- 
culations, mathematical formulx, theoretical views, (juotationa, 
reflections, opinion!, and epecolatioDS are giTsn at full len(fth ia 
tbii Specification. 

[Prinlcil.W. IDil. Dnivbig*.] 



INDEX OF SUBJECT MATTER. 



[The Bumben refer to tbe pai^e on wMth. the paragraph oontainhig the 
subject oommenoes. The names printed in ItmUe are those ot the peraona 
hj whom the inventions have been oommimicated to the Patentees.] 



Aerial machines that act by 
mechanical means : 
Foole»2. 



8. 
Potts, 6. 
Hoat, 5. 

SartiRueottve, 1S> 
Lassie, 19. 
Carlinj^Soord, 21. 
CIair(J2o6aM). 88. 
Bright, M. 
Smythiea,25. 
Stevens (£a62a<), 28. 
D'Am^court, 81. 
Phimp8.82. 
Brown, S8. 
Be Saint Martin, 38. 
Bavis (jySstemo), 89. 
Brooman {Qmiurier), 42. 
Hennons (Struveana Tele*' 

eheff),4S. 
Bothleb.45. 

Bonneville (Couiurier), 47. 
Butler, 40. 
Wenham,61. 

Aerial voyage, in a fire balloon : 
Be Aozler and B'Arlandes, 

In a hydrogen balloon ; 
Kobert and Charles, X. 
BlancfaardfX. 

In a coal gas balloon ; 

Green, Holland, and Mason, 
xiL 

Aeronaut elevated in a captive 
fire balloon : 

Be Bozier, x. 

Aerostats, construction of: 

FaulyandEgg,!. 
Newton {Vam Heche) ^ 6. 
BcU, 7. 
Johnson, 11. 
Aldborougb, 18. 



Aerostats, construction of — 

COfl^ 

Aldborougfa, 14 

Aldboroiigfa« 17. 

Aldborougb, 18, 19. 

Lassie. 20. 

Aldborougb* 22. 

Stevens (Bablae)^ 28. 

Brown, 88. 

Gedxe {.Carfmitn)^ 86. 

Welaon, 88. 

Brooman {QuewUn), 4S. 

Gedge \Carmxen), 41. 

Haenlem, 44. 

La.roohe.4l7. 

Clark {Andrew)^ 48. 

Boyman, 68. 

Air balloons. See Hydrogen 
balloons. 

Animals elevated in a fire 
balloon: 

Montgolficr, J., x. 

Ballast: 

Pauly and Egg, 1. 

Johnson, 11. 

Lassie, SM). 

Oedge (OsrMim), 86. 

Churk (AndrmM), 48. 

Boynum,6S. 

Balloons. See Aerostats, con- 
struction of. 

Basket elevated into the air : 
Be Gusnum, ix. 

Bladder for hydrogen balloons : 

Black, ix. 
Black, xl. 

Bubbles of hydrogen : 
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Cameru kept steady when sui- 
[lended to balloons : 

Ludeke, 35. 
Caoutchouc for balloons : 



CuriagCB or veaaelE drawn bj 
roesns of kites, balloons, or 
other aerial macbinea : 



ALdbunniRh. 11. 
CurtiH. la. 
AldlioreuKll. 18. 
AlillKirouKb, Its. 

Canjing lines — kites, balloons, 
or other aerial machines a|i- 

Johnson fPi-*<vro«ri), ID. 



Nowton (fioc/ard),3S. 
Electricit7 of the air investi- 
gat«d by means of aerial 

Glushpr uiil' CoiirctI, lUl. 
FireballooriB: 

ManlgDlfler. d.. ix. 



KewUm (Oodort), S7. 

Fiab, balloons emplored to 



Gold-beatcra' skin for hydn>- 
gen balloons ; 

Dcs'bunpB, I. 

Baumani.ir, I. i 

rellsD, 20. 
Gunpowder, gas from, 
ployed to innate balloons : 
turti., la. 



De Normuidj, 12. 
llf droK^n balloons : 
BIsck <i. 

Cbwla anil Robert, ti. i 

BUiKbanI,!. 

Blaok. iL 

Jatvb ^PTritnSaln^<trr e 



Qodtv'fCarmiem). *J. 

iliher. Set Caoutchouc 
for balloons. 



UAh 



India-rubber cord used to di 

OF transport balloons i 

Hwnninnd, U. 

Vlnirjrinii Poooeli.l. 

Jobnaon (Pr^Mmad). 1i 

" Lungs," fed with hot i 
used to raise and 
aerial macbinu : 

Dg gaint Ukrtiii. US. 

MilitarTatral«Ky, balloons a[i- 
plied to : 

Da Morrnu. li. 
BobcBuT, IV 
Luir.Ii. 
Aldbnrousli, IT. 
CurlihU. 
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Bfll, T. 



Paper used for ballooni : 

Pellen, M. 
Parachutes : 

Nortnui, i. 
Bbnrhud, I. 
Btanahud, iL 
Guiieria, lii. 

Fuilj uid Bgs, 1. 



Ml, 



Aldboroush, 1&. 
0>rllDgnHM],ll. 
Slereni IBablat). 33. 
O'Ajntaiart.SL 
Bnnni. 33. 
OvdtalCarmitn-}.*!. 



Bdthleb, «. 

Bonncvllls (Omfarwr). t7. 



Newton lOadarrf). 38. 
Bonnertlb (Qwitirtiirl. «. 



tB (QwiBrtiirl. 

Pigeon, antomAtic flying : 

Arch/bw, Ttii. 
Propellers applied to iki 

mac bines : 

8undiirliad. t. 

Moat. 6. 

NBWton (Fan Btete), B. 



Definu' 



I, Hi. 



^t ui^ Tliiblo, n. 

LiuMi' mid Biol. lii. 

Gliliber and Coiwell. lill. 

Oluiber, lUl. 



Sea-sicknesa, ballooDB q 
to prevent : 

De Uuun, 10. 

Si^cnalling b; means of aei 
tatic apparatas : 

Johnson (Prderaml), li 



iployed 



Brown. S3. 
CreaUdonk M. 
De Sslut MuHn. 3«. 
Huenteln.lS. 
Venham, il. 

Propelling balloons hj means 
of air, or aeriform Buids, 
forced through tubes : 

Heniy (CW?jiard),28. 



tlwd (or in Mlooni -, 
MoDlKoiaer, S, li. 

Fmulj mnd Bffi, 1. 



Bell. 7.' 
Smjthioi, IS. 



Reconnoitring a military posi- 
tion, balloons employed for r 
Do Uorvuu, (1. 
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Price 11 J. Brf. By Post, 12». 2d. 
SUBJECT-MATTER INDEX for 1866. 1 vol. (465 

Price 233. By Post, 34«. 4rf. 
16. CHRONOLOGICAL INDEX for 1867. I voL (254 pages 

Price 7i. 6rf. By Post, Si. 2d. 
ALPHABETICAL INDEX for 1867. 1 vol. (258 pages' 

Price 12i. B y Pos t, 1 2*. Brf. 
SUBJECT-MATTER INDEX for 1BS7. 1 vol. (508 pages" 

Price 25*. By Post, 26«. 2(/. 
DESCRIPTIVE INDEX (AbridgmentoofProirisional and Com- 
plete Specifications) fbr 1667. 

a. Quarter ending .list March. 1 vol. (228 pages). Price 1j 
By Post. 2». Irf. 

b. Qoarter ending SOtb June. 1 vol. (£24 pages). Price Is 
By Post, 2«. Irf. 

c. Quarter ending 30th Scfitember. I vol. (196 pages). Price Ii 
By Post, 2i. 

rf. Qaaitercnding3lHtDi;oeinber. I vol.{23! pages). Price L 
By Post, 2t. Irf. 



17. CHRONOLOGICjIL IKDES for 1668. 1 vol. (27i pagra>, I 
I-rice en. By Post, 8«. Sd. ' 

ALPHABETICAL INDEX ft* 1868. 1 voL {8M t"B")- ' 

Price 13s. By PoH, 13». lOi 
DESCBJPTIVK HiDGX (AbrldfrneDUofPrimnoiul and Com- J 
pUle SpccificationE) for 11968. 

a. Qoimcr euding 31M March. 1 toL (336 pag««). Price Is. ed^ '] 
By Poet, a«. U. 

b. Qiuirlcr eniUBg SOth June. I vol (218 pagn). Price U. Sd. J 

By Post, 2ii. Id. 1 

c. Quarter cadinK SOLh September. I loL (194 pagei). PriMfl 



fi.Sd. 



in. 

snd Chronologically 



ABRrDCStENTS (m Clas 

SPECIFICATIONS of PATENTED INVENtlOKS," from t 

linrliest enrolled to those publisted under tie Act of 1859. 
Th«ie booka are of 12nia size, and each is limited to inventiD 

cIbeb only. Tbey are eo Drrauged as lo form at once a Cbronologicat, 
Alphabetical, Subject-matter, and lieicreiice Index to the elui Is ' 
which they relate. Inventors lire strongly recommcndud, befiHe 
applyiog far Letters Patent, to consult Iha cUaaca of Abndgmenta of 
Specifications vhich rvlate to the subjects of their ioTentions, and bj 
the aid of these works to select the Spec! Scattoos they may consider it 
necessary to eiamine in order to ascertain if tJieir inte 
The classes alreed]/ pMis/ted ar«, — 



3 Pipes, price id.. 



I. DBitsTiLBaii 

t. BiWTSa AKD BUBBOTVSSiaS, 

riioe Od.. I>; pout 7d. 
I. lUauBK price *d.. bg post id. 
«. PBWBHV«TioHoiFooD,priecW., 

5. HiaivEFiiopuLaioii.priiwlj.lOii., 



IHHce St. «d., bs post li. M. 
T. aiBB TO Locononojf, pri™ W., 
by post Id. 

8. 8TS<UI CtJimiB, price 8d., by 

9. IFiTCEis. Cloces. ijn> orimt 

TmEtBErBBs, price Sd., by 



10. PlBB-»n 






U. Pirsa. Ccmso. PoLP 




1. leiT-M. ,„ 

l>oit*». *i,— PartlL, A. 
istn, price tt., by post li 

14. Bliacquki. DcBurO.iKKFEiiiT-V 

iva TuiBs AJTB Faseics, prloa ■ 
li. W.. by poM «*. Sd. " 

15. ELBtTHicn-T J, _ ::.__ 

THEiN OBisaurion j.._ „ 

puciii ONS, pnoc 3*. Iif., by p( 

It. lUlfDVlCTtMUi - 

TA-PmtCD4, Ac: ijn^Kirii 
Aia, PlBK. Ann WAT«S-P«O0f» 

ISO, prioe U. ad., by port St. U. 
If. Pboductio:! m Afpucisjoss 

or Gu, prtce SlW.. by pool tt. 
18. IflTALl Its Allov*. pricv 

li. ItVL. by iKMt it. Id: 
U. PsotOQBim, Fnt L, AJ). IKW 

-law, price td.. by poa« IM. 

Ful 11., AJ>. lM)-ia«& price 

1*. Sd. by post U. Mkl. 
ao. WiAVixa, price 41.. hy )>cst Ar 
XL Bdif BoiMiind. BirtiEiaa, 

Rnvtsanra. Litthchihs. 4c.. 

Part I.. aJi, iei»-liWO, ]irlr>c 

ii. Mh tif post a*.— Part II., 

A.I). IMl-DW, price Si.&L, by 

D Tius. pitos Uu by 



S. PtiTlHO ( 



*. U.iJ. 



^ ^.. COATTSO BlEliLS 

WITS Mktixs, Pa " ■ 
-IWSO. price IM., _, , . . 
P«t a, AJJ. 1S8I-18W, ,- 
tO>l„ bj pott nd. 
ti. PoTtmBT. lutee lad, by post It. 

(■. XXCICIHB, StTBaEET, ADD &H 



YiKBa iMD TlTHEiris, ftirt i.. 
A.D. 1S2*-iattS, price a*i,b>- pout 
25*. W.— Part 11., A.D. IMt-lSOf^ 
prico ^. by poat li. «J. 
a). Lace »sd orintB Looped asd 
Netxsd PajuuO, piioa lOi., by 



I. ItiiancQ. LowsBJira. in 
JH(J. Part I.. A.D. 1 

price 111, b; peat 111. I 

U., AJl. IBM, prim 6iL. by mwt 

1, HtdkahUCI, prim IGi., b^ poit 

Ub.lM. 
J. lUinfiia, pric* B<k, by port ttM, 
i. 8at>di.eht, HjiJubm. Scaiik 

FiTTiKoa, *c.. price It,, by pnsl 



DOcr«, prti* lOd., by peat It 

Wiirmre IiraTBnicmTB asd 

Matebialb, price lA tf., by 



price it. iM, by pc 



price !»., by post i». *d. 
AOIDB, A lglMg il. OzuiBs. Aim 

Salts, priea IW. Sd, by post 
9, price *•!,, by poat iii. 



The/oHoaing classes are in coarse of preparation : — 



Optical. Matsshatidax, NAm- 



SlOHK. UABIUi, AN] 

TUSSSLS. SUUWAVS. AKU SEWEU!!. 

MSABCUao Fadbicb, Yahhi, Ad. 

SEIXB, IITIIG9, AKD LBATOaS. 

AtR Aim Gas BHQtsBB. 

BKBKII.I-AB, PAOiUOUL UV TAUC- 

IfABBie&T. 

FUPABATIOX Mn> UU OV [EoBACCO. 

Books. Pocrroiiod, Caxd-casis. S«. 

Brwnia aid BsBBOiDBRnia.-^ 

Part 11. 

faBSBBTAIION OV FOOD.— Pfirt IL 
MaSISE PSOFDIBIOK.— Put tL 

Watches, Clocks a up OTBBB 

TlUIEEErBBa.— Put 11. 
FlXB-AHHS AnP OTEIB IVlAFOIB. 

AXHcnmoH. ASH Accanuh 
-Part IL 



— PartIL 

PAFHfi. Cmrnro, Fotnino, aitd 

OBHAUENTIHO 1 IHCLUIIIXS ElTTE- 

LOFEi. Cabpb, Pafeb-q: 



CAIIOBS.-P«rt IL 
pBODDCIiail All} 

GAS,-P»rt U. 

WMAvraa.— Part IL 

BBICia ABD IlLEI.— Put IL 

PopraBT,— P«rt 11. 

VKDJCZtH, SdBOIUI, AUD DEK- 
TISTBZ.-PHt 11. 

MCBIC ASD HCTBICAI iBBTBDMHlTTa 

-PartU. 
Lacb ahs otsbb Loopxd aid Ket- 



:li pABBica.— Part 11. 



IIIB RiCLICS,— Put. U. 



IV. 

COMMISSIONERS of PATENTS' JOURNAL, pnhliahed on the 
erenrogs of Tuesday »nd Friday in esch ireek. Price Hd. By 
PoaC, 3rf. Annual Sabscriplion, ioclndiog postage, S6*. 6rf., which may 
be remitted by Post fiffice Order, made payable st the Po«t Office, 
Holbom, to Mr. Bcnnet Woodcroft, Clerk to the CommiBuoaer*, 
Patent OflSce. 

COMENTS OF JOUHNAI- 

1 . Applicatimis for Lellers Patent 

2. Grants of Provisional Protection for «k monthn. 

3. InTcniionE protected for lix monlha by the depoiit of 

pleie Specification. 

6. Notices to proceed. 

4. FfttealB sealed. 

5. Patents extended. 

7. Patents cancelled. 

8. Patenta on which the third year's stamp doty of .W(. baa 

9. Patents vhich have become void by non-payment of the tttanp 

duty of SO?, before the expiration of the Ihiril year, 

10. Patents on which the aereoth year's staiop dniy of 100/. baa 

been paid. 

11. Patents which hare become void by non-payment of the ttanp 

duly of \00t. before the cxpirution of the serenlb year. 
13. Colonial Patents and Patent Lav. 
13. Foreipi Patents and Patent Law. 



1 
i 



Butices of interest to Palenteea 



INDEX to FOREIGN SCIENTIFIC PERIODICALS contained 
the Free Public Library of the Patent Office, published 
atlemale Friday evening. Price 2d, By Post, 3rf. Annual sn^ 
scription, including postage, 6ii. 6i, which may be remitted by 
Post Office Order, made payable at the Post Office, Holborn, to 
Mi. Bcnnet Woodcivft, Clerk to the Commissionets, Patent Office. 

VI. 

1. THB PATENT LAW AMENDMENT ACTS (IS & 16 Vict. 

cap. 83 1 19 Vict. cap. 5; and IS it 17 Vict. cap. US); log«her 
with the JttTLES aad REGULATIONS issned by the CommiB- 
rionen of Patents for Inrenlions, and by tbely)rd Chancellor aitd 
the Master of the Rolls, under the Acta 15 & IS Vict. c. 83, utd 
IG & IT Vict c. lis, accompanied by Specimen Forma of the 
PruTifflonal IJociuneni* printed on sheets of the prescribed siie- 
Priee 6d. By Post, TiJ. 

2. APPF,NDIX to the SPECIFICATIONS of EKGLISII PA- 

TESTSfof REAPING MACHINES. By B. Wooi>cnoFT,F,B.8. 
Price 6«. firf. IJt Post. (ij. 1 1 r/, 

3. AN INDEX to ALL INVENTIONS PATKNTED in ENG- 

LAJin fi-om I Gl 7 tu 1 634 inclusive arranged under the frealect 
Biuaba ofbeadM, with panlld ntenncw UilfiVEMTLONS ud 



DrSCOVERFES described in tUe seicntiec works of VAJHOUS 
NATIONS, as clarified bj ProfMSor Schubarth. ByB.Woop- 
caoFC, F.K.S. Price 1«. Bj I'ost, U. 1<l. 
The foKign works thus iddexeil fonn a portion of the librarj' of 
the CommiEEionera of Pateot*, where they may be consulted. 

4. EXTENSION of PATENTS W the COLONIES.— Abstnwl of 

REpliea lo the Secretary of State's Circular Despatrh of JaniuryS. 
18^3. on the subject nf^e £xl«iiBioa of Patents for InTenlioni to 
the ColocieB. Second Kdition, villi Revised Table. 1891. 
lYice 2». By Post as. id. 

5. SUPPLEMENT to the SERIES of LETTERS PATENT and 

SPECLFICATIONS of LETTERS PATENT for INVEN- 
. TIONS recorded la the Great Seal Patent Office, and granted 
bctwuen the 1st March (14 Jac. l.)A.D. 1617, and the Ist October 
(I'j Vicl.) A.D. tSS2 ; coDsiiting for the moBt part of Reprints 
of scarce Pamphlets, descriptive of the early patented Inventions 
comprised in that Seriea- In one vol., price 9s, 6d., by po«t, ID«., 
or Mcb taxi aepantcly at the prtc« printed tliereon. 



or dtiune new metalllcal Inienllon*. Au. B; tjix 

ten Palmt, dated tuaPebivarvim.) Prlcel*. . ....__ 

E. A TreaUM or HotalUoa. batnot tbat wMah wu publlibeA byHr. Blmon 
Hlortennt, npon his Patent, ftc. By Johit Eovsnzoi. iLdltr* Patetit 
anntadAJ>.imX) Price «il ib:r poat,ftit. 

3> A CommlMdon directed lo SirBicliard wjmneandotben to innulrti upon 
oath whether NiORoLU Fion or BlrmcaousUAUE wwtbe lint in- 
ventor of oertaine kllnes tor the drjing of mult. (kc. to. (LeHm FalatI, 
Not. maadK. rttptclie^ii daltd 6lh April UK,; and BSni Jul* 1«U J 
Pries Sd.; bj po*I. 3d. 

4ScsDinii.BT'B)Iet]illuraIfartu: eriron madewltb plbooalo, learcaale, 
tc. {LitCert Patmt, Not. IS end 117, rupeclivelt dated iSnd fibrvarr 
ie»0,aiuttmdMatiea.) FiiixSd.;hjvaH,ta. 

S. Doaeriptloa of the nature and workinf ot the Patent Watoncoop Whwli 
Invented by ^iluiu V/bxlsb. aa ooinpared with tha raUtoK whcoli 
nnw In i-nmmnu nse. Br J. W. B. TransUteil (Mm the Ontrh by 
^LctiertPate»l.yo.i£7.dattd3*lhJmuia4a.) PricoSj.i 

true dcDnltlan of the ntunendoia Wstcr-M 

. the Blsbt Honountile (and ' 

iDWiRH fiOUBMIST, Loni Mu 

_r.JT.c. IZ^.i). IMS.) Frloe*^; Dr|KHt.iiii. 

Narigation improved 1 ortbo art ofrowinKahipsotall ralei Inoalms with 
an>orooa*f,*wift.aiidBlaadjinDl<onti)aaaanc9n. B; Tboiub SiTiHr. 
(£•((«» Patenl, JVa. 347, daifd 10th Jamurv lOK.) Price If. : b; pwt, 

9 Kincr'i Friendi or an en^na to laiae water b* On. d«cr 
TaoKU Bavbbt. (JMttn Patnt.Ko. SSS, daui Utk JmI^ 1 



b; poab, la. a 

I. Anexaciand 

Invented by 

adttind) fit 



I 



tai eiperlmenta, parllcularly the navinting a ahip bi a eabn. Ac. By Jouv 

Au^W.UJ). (l.tttml'atiHt,lf9.SlS,iMid7l\A%gurtnx,j ^leelil.* 

bfpoetftl 
I. A descrlpllon and drnufht ofa new-lnrnntcd Maohlm " 

or (hfps oat of or Into any barbanr, port, nr river mi 

lnacalni,ftc. BjJoaaTnAitHuuf 

2MM*&*rl7M.) PrieoM.; by put, ~. 
I. An hialoiioal afcooiit of anrw mtthod (oriitiarthin the toil ^r nul of 

■htp>. Ac. with the deacription aaddrauahtorihemacbinnbywliieh It Is 

— «~— -i. At. By «»MOW. SciTOF tho Invoiilor, TVi which are an- 




kHtWflhVlWiVtvHs-vi , 



A FREE LIBRARY and READING ROOMS are open to the 

FuLlic ilnilj, &om 10 till 4 o'clock, in the Office of the Commis- 
sioners of Patents, 25, Soutb&tnpton BuildinKS. Ch&ncery Lane. 
In addition to the printed Specifications, Indcxc*, and other 
pubUcations of the Commissioners, the Ubranr includes a Col- 
lection of the leading British and Foreign Scientific Journals, 
and test-books in the roriouB departmenta of science and art. 

Complete sets of the CommissioDers of Patents' publication! 
(each set including upwards of 2,51)0 volumes) have been pfesento "~ 
to the authorities of the most important toims in the kin^doi 
n condition that the works shall be rendered daily a 



the public, for reference a 
followinjj Ust give! the i 
of deposit, lo far as as 
presented : — 

Ahcrdoen (Jfcebitnhii- InttUtHim). 
Beltaat (Qwn'i ColUoe). 
HvyiiXialOtiUdhaa). 
Biruilafthiuu (Ceitral Frt» Lararv- 
JfflftromM Brparlpunl, Balcl\ff 

KacVtnaa [Frtt JJhrarji and JTu- 

WW-, nxwSdll atiit^. 
Bollon-Vil«on (PtiMts LUrran, Zt- 

-loova JMUlui). 

'd, TuriiKliln] [Seroufk Je- 



a»Udiiut,8ta 
BriRhloii (Itnm .. 



Sfing, free of all charge. 
.e towns, and shows the pla 
ncd, of each set of the works thi 



EinK'a Lyiiu, XorTolk ISiamln J 



Leiuuiiigkiri Prion (.Publiii JMrarg, 



iniflrick (7Vw» nail). 
vprjHHir IR-W PwWfc liirarg 
'iain Srouin aintt). 






tmntar 



OarUflle IPvUio Prtt Library, Palie* 

QShst). 
Oheiler (Tbini Bait. KoHhsai* St. 1 
Cork (Bwri Cbrklwl'.KiluHt Place.) 



mSm^V^ DiMi<i Sorjildarc SI.) 
DuiuUUe {PrM LOiraiy)- 
WmoaUi IFubUtiUbr.ClHimliSl.) 
QtioDumA (il»elianiar iHtlUHtei. 
GorUni (Sailwat SlatiBu). 
GbKOW ^atirUna■^ Libr. Jttaer St.) 
OTiDuIn, Oraat lutlianif^ Intlitu. 

tiim,nelOTiaStTt*l). 
Halltu. 
Hanln', SMIUdiblie Botterici ( Ibwi 

hSI). 

Jiert1oii{Fne Public tAbTcry.TmrH 

BaO). 
Hik1i1«i«Bd1iI {ImprvBrmtHl Oammit- 

tloittrrQMcM,Ito.i,SmUliParade). 
Buaiiltelui»i<it-ltuUttile.Gforpaaf.) 
Ipmricfa (JfiBHwi Ubrani, H**- SI.) 



- {Soeittf qrArli,Joh» Str4 

cittt). ' 

U^dilonv {Frte lAbrarn). 
Maiichmtj^ IPne Libran, 

Montroee {Pree Librart). 
Npwuk, Nattlnshwn (jr«it 

InMtHte. MiddU QaU). 
NowcaHlfriipan-TriHi [IMtrarn t 

PhilotopUcal Sorietyj. 
N««inrt, Monmouth [Co 

Saom, Tottu Ball). 
NortbuDptoD> 
Nonrleli (Fiv lAhrary. BL JbJh 

Maddtrmarlui). .^ 

St. F.(Wj cUr^uidt). ^™* 
Oldhun (Sehont i]f ArltBmd BeiiHm, 

Oiford {piiNie Frf IMrart, Tbwn 

BaU). 
Pkialry (pottmmtml Belieot ^ B*. 



laMHU. 



ainef). 
Plnnouth (JTArAdHuM' 

Prinmt Sfarr}. 
Pmrton, taneuhirc (i 

Libran.ttilI»fUlation.AviiiliAm). 
RewUnt (Meran, ieinlUlii and. 

Btehamir^lH4l5iUioi^LcmA>iiai.i 
Boehdale (OniMMwMn* Reoma, 



„ wn (BoonJn/ Beallh QJImi, 

Baieard Street}. 
BtitOfi (Sowl Muteim and IMrary, 

Peel Pari). 
Sbemeld (free Pablie Liirart. Bur- 



«, Cotleee 



Shrowstouij {Puilte 

Street). 

SoDthBinptDii (HarOrt lyutUntirm). 
Stirling (B«iv* Librart, Tovm 

Birnte, Broad Strut). 
Stockport ('Jbure Hinue, Ternon 

SunderUnd {Oorporatitm Vueeitm 



uid {Onrpora 



WnkcQuld (JTiv^ain' /niti'NfiiHi, 

Baralox Square). 
WMrtneton (7B« JifKiMim and U- 
Wfttel^rd ( Ibim Ball, The MM). 
WoifDni {llttchtmia- ImtUttle, 

Cnuarat Qmv). 

WaltHrton (SaiCway 5<i 
Tork ILovur Coumtil a 



Tbe CommiesioaerB' publications have also been presented lo th 
follnwiDg Public Offices, Seals of I/eaming, Societies, British Colonic! 
and Foreign States : — 

Public Ogites, *c. 



&dailriltj— DinictarorWorks'Depart- 
CbiBrConstructar'i Depart- 

Ohabliani Dorkjianl. 
Hhwrncas dittu. 
Porlimouth ditto. 
DoTonport ditto. 



ArnjLvy instuuiiw, ncxfiwu;i 
Board ofTiadc, Whltehill. 



OrrfiumeoOfHee-Pill Mall, 

SiHRll Amu Factory, 
Ballcld. 
War Offico. Fall Hall. 
India Oaioe. 
Bm-al School of Minea, &e.,Ji!nnjii 

Street, l^vcaiiillr. 
Dublin Cutio, Ihiblln. 
E«>onl and Writ OUlof, Chaiwerj'. 

ay, Edinburgh. 



Dublin. 



' and B<. 



Cambiidio Cnitewitv. 
Trinity »S)UeKC,Duban. 


1 tiumi.-» CoUem, Galway. 

1 Incarpomteil Lav Gocicty, Cliancerr 

1 Lanp, LuudOD. 




BHtiah Colonlet. 


Antigua. 


ladia-Benital. 


Prince Edward Ihliud. 




Bombay. 


South Australia-ColonUl 




Madru. 


InslitulD, Adelaide. 


Canada— Library of Par- 
llauunt, Ottawa. _ 


N..W. Provinoe* 


Toinania. 


Jamaica. 


Trinidad. 




UaltA. 


Librarj.Bel- 






Boanl or Arts 








Newfoundland. 


Patont blBce, 


Moutrcal. 


New South Walci. 




Cape of Good Hopfc 




PubliB Library, 


Dejlon. 


Nova Scotia. 


Melbourne. 



HlniatarliUD, Tieona. 



HUal da VlUe, 
JocI«t« IndiutriellB de Uulbouse. 
' Priedenateiu Collection. 



Pruiaia— Oeworbe-AhadffiulL>, Berlin. 

KOnlgliche Blbliothek, Berlin. 

Minlrteriuin ds tiinem. Hanover. 
KUBiiai— Bibbotheque Impeiiale, St. PctvnbutK. 




le Schuk, DradaD. 



)r Ubmrj. New Tork. 
dlbls liibnrr. Albtov. 

Franklin IiuUCuKi, Tbilftdelphla. 
' Free LifanTy, B»toa. 

FhiladolpliU Llbnuy Camiimnj. 

YoutiR Uen'i AHodation Llbnuy. CUc*n. 

Peabodr liuUtute, Bidtimora. 

HiBlorio^ Sodutr, HiullH>a, Vlicoiuin. 

ComeU trnlveraify, Ithtca, N.r. 
Wiirt«mlMTS— Bililinthck ilai Musttrlwrs, 8lutlK<"'t. 



Greats of complete series of Abridgmenti of SpecifipntiDns hnve hccn 
nuide to the undermeDiioiied Hecbanics, lAtentTy, and Scienti&c 
InslitDtions ; — 



Almjrtwith llAlerart oitrf JForklas 

ilen't Eaoding Baauj. 
Almritli IMtchanlci- InttimM. 
>\]tr1nchwii ILUmrp Iiulitvtion). 
Ai<hb]--d(~lft-!!aucli {Uultuil Imfii-oee- 



B*nbrlilfre {LUtran »adM*taal Im- 

auiIiuiT (JCrrttonicV InilHutitm). 
Byiutml^ ILiUrnry and Srientiflc 

Batb {JtMnatiml. 

BnUof iUtckiniBii' iMtimtiim). 

Mtie(l'«>»w *«■» OtrUtian Ame- 

Bclhn UOmaum). 
Ikirlil»ttinM«wi. UrM {WurkinB 



{D.ritaut Warkino Mi 

— I iffroMi* Sfnvt Imtitif 

Bodniiii (LUrrarv Iiuti(nttoii). 
VoiUta |ir«rJlai>K>' ImtUlmW. 

t/Mrmee aivi Art S(*-ol). 

Brwiranl.n<<uHi<idiBitcr {Mro'l/ard 



ItrrmnKroTc iMJVnanr and MrfJi 



CarhmiTuck {lAlerani tniUMc). 
Cutaartticn l£U<nMr« and aiitmttfle 

TiuOltiU). 
CbultenbuD {Utfnirar am/ PUIaao- 

pMral Soeiiin). 
(PirmaamI Lthrart). 

■ ■- ( Wurtiin, ««.■« Oii), , 



ClwatorOelll (ir«p*aH(M' riuririit*). 
aurluater {LiltTart and PhUotopM- 

Oil aacitlM)- 
ilAltrani S-Kitig 

U«r*anirif In^ilutrl. 



ttlLttmirf 



COTKiiliy IFm Llinrt). 

(ihiMt iiC Jrfl. 

Crrdlton ( H'orkina -Yrn'i ( 
I>>niDoulh iiMicd Im 



1X.«I rmd WUncT (/hMMO). 
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PATENT OFFICE MUSEUM, SOUTH KENSINGTON. 

This Mnsemn Is open to the pnbUo daily, free otcbnrge. Thu hour-; 
of admission are a$ Ibllowg : — 
Mondays, Tcesdaya, and Satordaya, 10 a.m. till 10 r.u. 
Wedtusdaya, Thnradayii, and Fridays, from 10 a.m. till 4, 5, or 
G P.M., ftcoording In the seasou, 
If any Patentee ehoald be deairoiu of exhibiting a model of his 
iuventioa in Ijondon, he may avail hinwelf of tliis Miiseam, whiuh lius 
been riBiled since its opening on the aand June I8S7 by more than 
1,720,000 persons. The model Till be ivceivcd sillier as a gilt or loan ; 
if deposited as a loan, it will be retncned on demand. Itefore seoding; b 
model, it is requested that the (ize and description of it shall flrst be 
given Ift tlie Superintendent of Ebe Patunt Office Muaeunt. 



GJsIt^ dJP PORTRAITS OF INVENTORS, DISCO- 
VERERS, AND INTRODUCERS OF USEFUli ARTS.— This 
Qolleotion, fonned by Mr. Woodcroft, and first opened to pnblic view 
jt 1853, 18 now exhibited in the Patent Office. 

Fresentationt or loans of Portraits, Medallions, Basts, and Statuen, 
m abgmentation of the Collection, are solicited. Thev will be duly 
acknowledged in the Commissioners of Patents* Journal, and included 
in the next edition of the Catalogue. 



All communications relating to the Patent Office, or to the Museum 
and Portrait Gallery, to be addressed to B. Woodckoft, Clerk to the 
Commissioners of Patents and Superintendent of the Patent Office 
Museum, at the Patent Office, 25, JSoathampton Buildings, Chancery 
Lane, London, W.C, 



